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QUICK TESTING SEED VIABILITY
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A "problems-opportunities" outlook for South Dakota agriculture
given recently by Dr. John T. Stone,
Director of Extension, presents
ideas which are challenging tor
everyone in the state. His talk was
presented to the Sioux Falls Chamber of Commerce, sponsored by the
Greater South Dakota Association
and the Upper Midwest Economic
Study. Because Dr. Stone's remarks
carried so much to think about, I
have secured his permission to publish them here in FARM & HOME
RESEARCH:
"South Dakota's largest industry
-agriculture-had total cash receipts from sales in 1963 of $635
million, of which $157 million was
from crops and $478 million from
livestock and livestock products.
l3ut, agriculture suffers severe yearly income .fluctuations. When calculated as the quantity of agricultural products sold, times price received, less costs, profits varied over
the past 10 years from a high of $356
million in 1962 to a low of $116 million in 1959. Ups and downs iO: feed
supplies available accounts in large
part for these differences.
"Since 1950 feed grain supplies
varied from a high of 5. 7 million
tons to a low of 3 million tons, and
hay from 6.5 million tons to 1.3 million tons. This added to Huctuations
in livestock prices, which as yet we
haven't been able t9 do much about,
threatens our competitive position.
"Either we solve this problem of
high r1sk and stabilize our production or agricultural expansion and
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profits will be limited far short of (
the potential.
"We can and are doing many
things to change this situation by
working together. One of the most
important things is development of
our water resources. It is not good
enough to pray for rain. The Good
Lord and man have provided untapped water resources underground and in the great lakes of the
Missouri river. It is possible for us to
go a long way toward stabilizing
agricultural production through irrigation.
"The Extension Service and the
Agricultural Experiment Station of
South Dakota State College have
given development of water and its
conservation highest priority. One
analysis just completed, for example, shows that a dryland farm
5-year average labor management
income of $9,000 could have been
boosted to $25,000 with irrigation.
Irrigation could also provide the
basis for a major expansion of the
total economy. An increase in offfarm expenditures alone of more
than $12 million is estimated for the
Lake Plains area of the Oahe project
-with irrigation.
"Preliminary research shows we
lose nearly 5 feet of water annually
in evaporation from every exposed
water surface in South Dakota. This
is particularly serious in the west
where stock water shortages are
sometimes more limiting than grass.
For this reason, at State College we
are expanding our efforts to find

(continued, inside back cover}
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17 Years of Soil Testing

1964 (above)
1947 (below)

In 17 years South Dakota State College's soils "lab" has grown from a small
box of glass tubes and a few chemicals
to a modern, well-equipped installation
designed to give South Dakota farmers
the ultimate in soil6 analysis.

The college's equipment in 1947 consisted of a soils testing kit similar to
those commonly used now for field tests.
The present soils testing laboratory,
opened in the new Agricultural Hall in
the mid-1950s, now makes thousand6 of
soils tests annually. Advantages of the
larger and more complete laboratory are
obvious: better control of tests, better
and more varied instrumentation, more
accurate pH tests, and special tests not
made with the kits such a6 those for organic matter, soluble salts and sodium.
In fiscal 1962 a record 7,710 samples
were tested. This record is almost cer3

tain to be topped by July 1 of this year.
This compares with less than 50 samples
from farmers tested in 1947.
Kingsbury County with 404 tests processed and also the highest per 100 farms
in the state won first place in the annual
soil testing contest sponsored by The
Farmer magazine of St. Paul, Minn.
Brown County provided 345 samples
and Miner County 238.
November with 1,351 samplC6 processed, March with 1,307 and December
with 1,220 were the busiest months.
The thorough soils test at the college
can be obtained by anyone sending
samples and paying the $1.50 fee. Directions for collecting and sending samples
may be obtained from County Extension
Agents. Results of the tests generally
are available within 2-3 weeks.

Sectioned barley seeds soaked in tetrazolium solution .
Upper row without stain indicates dead seeds. We ll
stained germs of seeds in lower row shows viable seed.

Quick Test of
Seed Viability

A chemical now being used by the Agronomy
Seed Laboratory at South Dakota State College quick
tests the germination potential of different kinds of
grass seeds. ResulL from this new test are obtained in
4 to 12 hours while a customary germination test of
these same seeds would require from 2 to 16 weeks.
Because the test is new and comparatively expensive it is considered a special service of the Seed Laboratory. However, anyone interested may obtain costs
and other details from county agents. The Seed Laboratory has made tests for several commercial seed
companies when germination potential was desired in
a hurry or a definite alive-or-dead decision needed in
the case of dormant seed.
Basis of the new test is the chemical 2,3,5-triphenyl
tetrazolium chloride, a reducing agent that turns actively respiring tissue a bright red. Dead or nonrespiring tissue remains uncolored in the presence of this
chemical.
The tetrazolium or "TZ" test is made by soaking
seeds for several hours to soften them and also to
accelerate respiration activity. Then seeds are sectioned lengthwise through the center to expose the
full length of the germ. Sectioning may be done easily
with a sharp, single-edged safety razor blade.

New TZ Method: 4-12 Hours
Germination: 2-16 Weeks

by
RAYMOND

C. Kr

CH,

professor of agronomy

CEREALS, GRASSES TESTED

COVER PHOTO-Corn seeds sectioned and soaked in tetrazolium solution. Seeds in upper row
are dead as no staining is shown . First four kernels from left in lower row with deeply stained
germs indicate viable seeds. The extreme right
kernel is stained only slightly indicating the
germ is alive but weak.

Seed which can be TZ tested : corn, wheat, oats,
barley, rye, sorghum and large seeded grasses includino
bromeorass
intermediate wheatborass, crested
b
b
'
wheatgrass, western wheatgrass and fescues. Soaked
(continue cl on page 28)
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Sugar Beet Diseases
by
C. M. NAGEL,
professor and head, plant pathology

large leaves are killed and the field appears brown
until a new crop of green leaves is produced.
Control: Several items recommended for the control of this disease: ( 1) fungicide sprays, (2) crop rotation, and (3) leaf spot resistant varieties. All of these
are essential. Needed are more effective fungicides
than those now available and varieties with a higher
level of disease resistance.
Field experiments were conducted by the Plant
Pathology Department near Vermillion and at Brookings in 1963 to find new and more effective fungicides.
Preliminary results indicate that increases in yield
ranging from 2-7 tons may result from use of new and
more effective fungicides. This approach to better
leaf spot control appears promising.
( contim,ed on page 24)

Methods are available to obtain limited control of certain
of the important sugar beet diseases which occur in South Dakota. Additional research is needed to find more effective control mea,sures for these and other diseases to maintain and insure the economic stability and productivity of this new crop
in eastern South Dakota.

Sugar beets have been grown commercially in
western South Dakota for about 50 years. They were
grown commercially east of the Missouri River on a
rather large scale for the first time in 1961. This is the
third year for such production in the eastern part of
the state.
Similar to most other crops, sugar beets have disease problems. Some of these are more important than
others. But with- adequate research, disease problems
need not be limiting factors in sugar beet production.
Based on disease surveys made . in the sugar beet
growing area, leaf spot, root rot, crown rot, and seedling blight are the principal diseases. All are caused by
fungi (parasitic molds). A potential disease caused by
the sugar beet nematode is_restricted to tl:e western
part of the state. Field surveys during the past several
years failed to disclose the presence of this nematode
east of the Missouri river. Since the disease caused by
this nematode is serious, every effort must be made to
prevent spread east of the river.
Research by the Plant Pathology Department of
South Dakota State College is designed to find more
effective fungicides to control leaf spot, as well as investigating sugar beet varieties with greater leaf spot
resistance.
Leaf Spot

Symptoms: Leaf spot ( figure 1) has been the most
important disease in the three years that sugar beets
have been grown in eastern South Dakota. The spots
have a brownish border with ashen-gray centers. They
occur on the stems as well as on the leaves. They are
about the size of a small match head and may become
so numerous that they touch one another. When this
stage is reached, the leaf dies, turns brown, and shrivels. When the disease becomes epidemic, all of the

Figure 1. Sugar beet leaf spot. As spots on leaf increase in
number, leaf is killed. Killing of foliage slows growth, reduces
yield and sugar content of crop. (USDA Photo).
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WOOL BLANKETS
examination reveakd four blankets with twill weave
and four with modified plain or basket weave.
Number of threads per inch was approximately the
same for all blankets except number S which had
about 10 more threads per inch in each direction.

with less shrin~

Laboratory Methods

Eac blanket was cut into four equal parts. One
part was put aside for laboratory analyses without
laundering. The other three parts were randomly
withdrawn for measuring after 1, 5, 2nd 10 washmgs.
All blankets were laundered in a home sty le
automatic washer. At the South Dakota Experiment
Station the two-speed machine was set en slow cycle.
A pure soap was used in softened water of approximate! y 80 °. After a good standing suds had
b~en obtained, four blanket pieces ( equivalent of
one blanket) were placed in the machine and allowed to wash for 2 minutes.
The Minnesota Experiment Station used a similar procedure except the automatic washer did not
have a slow speed. After formation of ~ good standing suds the agitator was removed and t\ e blanket
pieces placed in the machine. The two laundering
methods were not significantly different in their effect on the blankets.
The blankets were dried in an automatic dryer.
Several large, preheated bath towels were sandwiched in layers between the blankets. These towels
absorbed moisture and helped cushion the tumbling
action. Blankets were removed as soon as the binding no longer felt damp (10 to 15 minutes) and were
placed over lines to finisa drying. When completely
dry each piece was shaken vigorous! y to restore the
nap.
After laundering, yarns per inch were counted
and ounces per square yard, thickness and strength
measured.
Shrinkage was one of the most important properties studied. Actually "dimensional change" is a
better term than shrinkage because many times a
change in dimension is due to stretching rather than
shrinking. More than one type of shrinkage is
possible. One type is relaxation which occurs the
first time the fabric is placed in water. The reason
for this type shrinkage is that threads are placed
under tension during weaving and finishing processes and do not return to normal until moisture is applied.

Summary of Results of This Study

• Price did not serve as an index of quality.
• Relaxation shrinkage occurred on all blankets
regardless of treatment. Felting shrinkage
continued progressively on blankets without
shrink resistant treatment.
@
Laundering did not cause an appreciable
strength loss in the blankets.
@ Blankets treated for shrink resistance can be
machine laundered with satisfactory results
when manufacturer's directions are followed.

by COILA M. JANECEK,
graduate assistant in textile research, and
LILLIAN O. LUND,
professor of textiles and clothing

Shrinkage is an inherent characteristic of wool.
It can be a serious problem in the use and care of
wool blankets. In a previous study of blankets, wool
ranked highest of all fiber types in warmth qualities
but also showed greatest amount of shrinkage. Since
that study, wool blankets with special finish to control shrinkage have become available on the market.
To determine effectiveness of such treatments under home laundering conditions, the South Dakota
and Minnesota Agricultural Experiment Stations purchased eight all wool blankets of which six were
labeled as being treated for shrink resistance. Two
of the blankets were labeled as machine washable
but no special shrink resistant finish was mentioned
on the label. All blankets were mothproofed and
two had an antibacterial finish. Blankets treated for
shrink resistance varied in price from $12 to $23 and
the nontreated blankets were $13 and $14 (table 1).
All blankets had nylon bindings, either satin or taffeta. Although weave structure was not readily apparent on some blankets because of napping, close
6

launderings. Results show that although a shrink
resistant treatment does not prevent relaxation
shrinkage it does control felting shrinkage. Treated blankets were not subject to progressive shrinkage as were the untreated blankets.
During the first laundering, relaxation shrinkage
caused the threads to become closer together giving
a higher thread count and in most instances resulted
in a weight increase of approximately 1 ounce per
square yard ( table 1).
Thickness was also affected. After the first laundering, all blankets with the exception of number 4,
were somewhat thicker. The tendency thereafter
was toward a slight decrease in thickness.
Strength measurements showed only small variations after periodic laundering. Results indicate that
( continued on page 30)

Another shrinkage type is felting. It is characteristic of wool and is shown by a tendency of the
fibers to mat together when exposed to heat, moisture and mechanical action.
Laundering Results

Relaxation shrinkage occurred on all blankets
(see figure 1). Warp (lengthwise) shrinkage of 1%
to 5'% occurred during the first laundering. In the
filling (crosswise) direction ( figure 2) shrinkage
varied from about 1% to nearly 10% . With continued
laundering several treated blankets increased
slightly in width (stretched). Others showed
only slight change or remained the same. Blanket
number 3 exhibited high relaxation shrinkage in
the filling direction but had good control in the
warp direction. Untreated blankets (Nos. 1 and 2)
continued . to show shrinkage throughout successive

Table 1: Label Information and Physical Properties of Eight Blankets Before and
After Laundering
Phys ·cal properties
Blan- Approxiket
m ate
no.
price

1 $14.00

2

3

4

5

6

7

8

Label
information

Strength in pounds
Filling
Times
Weight
Thickness
Warp
inches
(lengthwise) (crosswise)
laundered oz./sq.yd.

Washable and
mothproof

0
1
5
10
13.00 Washable and
0
1
mothproof
5
10
15.00 Shrink-resistant and 0
mothproof
1
5
10
15.00 Shrink-resistant and 0
mothproof
1
5
10
23.00 Shrink-resistant and 0
mothproof
1
5
10
14.00 Shrink-resistant and 0
mothproof
1
5
10
12.00 Shrink-resistant,
0
bacteria-resistant and 1
mothproof
5
10
14.00 Shrink-resistant,
0
bacteria-resistant and 1
5
mothproof
10

10.l
10.0
11.1
10.9
11.6
12.5
13.0
13.l
10.5
12.3
12.0
11.5
11.1
12.0
11.2
11.3
11.4
12.5
12.4
12.0
10.8
11.9
11.5
11.2
9.6
10.8
10.6
10.7
12.8
12.8
13.l
13.2·
7

0.126
0.137
0.146
0.147
0.150
0.166
0.164
0.160
0.125
0.148
0.146
0.139
0.148
0.148
0.142
0.146
0.122
0.133
0.131
0.129
0.114
0.118
0.112
0.108
0.128
0.134
0.128
0.130
0.161
0.168
0.166
0.162

29.00
25.75
28.25
27.75
25 .75
28.75
31.00
32.00
30.00
31.75
30.50
31.00
33.25
36.50
30.00
31.75
28.50
29.25
28.25
23.25
34.50
34.00
31.75
28.50
23.75
26.00
22.00
25.25
29.00
30.25
29.50
31.25

33.25
25.00
35.50
32.75
25.25
29.00
35.25
36.00
22.00
24.25
21.50
20.75
36.75
16.00
25.25
24.50
26.00
33.50
30.50
27.75
21.50
21.25
19.25
16.75
18.50
21.00
17.50
21.00
19.50
17.50
20.25
23.75

South Dakota's ~gg lndt.istry
CAN Compete With Other Areas
Efficiency is the KEY. lower your egg marketing
costs, says this State College Economist. This implies establishment of specialized egg production-marketing areas capable of selling 3,000
cases of high-quality eggs weekly.

by
K. ULLMAN,
associate professor of economics
WINSTON

The nation's egg-production industry has changed rapidly in recent
years. Rapid expansion has occurre9in the Southeastern states and in
California. This expansion has utilized modern, efficient, volumeproduction units. Much of it has
been developed under coordinated
or direct-marketing programs. By
expanding in this manner these
producers have been assured a preferred local market for most of their
production.
Expansion in these former deficit
egg-producing areas has essentially
excluded Midwest eggs from these
traditional markets. Further, Mississippi and California now produce
small egg surpluses which compete
with Midwest eggs in major Eastern
market outlets.
The Midwestern states, however,
still remain the major surplus egg
region of the nation. But, since the
number of eggs that dan be sold is
definitely limited and1. prono@ced
1
production expansion., j s occurring
in competitive regions, )o~er p1:i9es
and producer drop-outs will .l£ecome common in less-favored or less
efficient regions. For this reason
South Dakota producers must adjust
their production - m~(keting programs if they are to q6mpete with
other surplus egg pro<aµcing states,
or accept a downwaq:l adjustment
in egg production.
The National Egg Market "

No region in the nation dep~~ds
as much on egg consumers out-

California eggs can be shipped to
the New York market for approximately 5 cents per dozen as compared to 3 cents for eggs shipped from
the South or Midwest. This apparent 2-cent Midwest advantage over
California eggs is offset by other
economies enjoyed by the modern
automated volume producers in
California and the Southern States.
Competition For Midwest

side its borders as the Midwest,
and South Dakota is typical of
this region. To understand fully
the egg marketing problem one
must think of it as a national
market rather than local ( one which
is q9mpleted by the farmer at the
point of first sale ) . Modern transportation and production and marketing' techniques make it possible
for .surplus eggs produced in California or Mississippi to compete in
quality and price with Midwest eggs
in East Coast consuming centers.

Egg production in California and
the Southern States expanded rapidly to meet an existing local consumer demand which was further stimulated by rapid population growth.
Their producers enjoyed consumer
preference and a transportation advantage over Midwest eggs. Much
of this production expansion required new facilities built to utilize latest economies of size and modern
technology. This increased egg production caused wide price fluctuations. At first, the small producer in
the Midwest was best able to adjust
to these fluctuations since his cash

Egg handling and care t~kes much of the labor required with layer,s. Automatic
egg gathering reduces number of times eggs must be handled and carried by hand.
With 10,000 layers, between 6,000 and 7,000 eggs must be gathered each day. This
represents 17 to 20 cases of egg,s daily.
-

--·
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commitments were low relative to
the large new producing units.
Small producers with unpaid family
labor and small fixed investment
could weather short periods of low
prices or shift out of poultry without
much loss. The large new units had
no alternative. Many developed as
part of an integrated productionmarketing program; and even when
some went bankrupt they continued
to produce eggs under the new owner's management.
South Dakota Egg Production

South Dakota producers using
family labor, locally produced surplus grain and exisiting poultry
housing and equipment have been
able to produce eggs as cheaply or more cheaply than any
other egg producing region. Today this advantage is disappearing. To compete with other regions on favorable terms in
Eastern markets, South Dakota producers must reduce overall production-marketing costs. How can this
be done? It can be done by reducing costs of one or more of the major egg-production inputs - labor~
feed, and fixed housing and equipment-or lower marketing costs.
Let's examine these possibilities.
SD's Family-Labor Advantage

South Dakota's family-labor advantage is soon lost when compared
with the large automated units popular in competing egg production
regions. One person now can perform the daily chores in caring for
10,000 to 15,000 layers. This substitution of electric energy and machines for family labor soon swings
the economic advantage away from
South Dakota's small producers.
Farm people cannot afford to work
with hens if returns are not sufficient to cover costs of productionincluding something for their labor
and management.
SD's Surplus Feed Advantage

South Dakota is near the center
of the nation's surplus feed supply.
South Dakota feed mills can produce high quality poultry feeds as
cheaply as any other state. To produce uniform market eggs the farmer must use feeds that are also
uniform. Cost of delivery of mill

feeds to small egg producers, however, is higher than for large producers. This cost largely offsets the
lower cost of the feed ingredients.
· Most small farm flock producers
buy prepared or mixed feed in bags.
Cotton feed bags cost the feed manufacturer about $5 per ton of feed.
These bags have little or no salvage
value. One New York egg producer
. received a $2 per ton salvage for
returned untorn bags. Even so, he
shifted to bulk feed delivery when
his records showed a $2,200 loss
due to bag depreciation. Retailing
feed over the counter by the bag
represents an added cost to feed
dealers. They normally charge
about $2 per ton more for this service. South Dakota's small producers
must absorb these extra costs_.
SD's Low Housing Costs

In South Dakota most poultry
housing has few alternative uses
and farmers have a low investment
in it. Thus, housing costs for the
small flock, using existing facilities,
may be considered much lower than
for the new large poultry units
because of the "sunk" nature
of the costs. The small size of
these flocks, however, places
South Dakota producers at a
disadvantage difficult to overcome.
Small poultry housing is difficult to
automate economically. F e e d ,
chicks or other supplies cost more
because of small quantity purchases.
Further, small scattered flocks have
higher assembly cost of the product-eggs.
New, modern facilities for lavers
are difficult to economically ju~tify
without assurance of a quality-egg
premium market. Such a market is
difficult to secure when Hocks are a
small enterprise in the family farm
business.
Need Lower _
M arketing Costs

Lowering the cost of marketing
eggs offers the best opportunity for
South Dakota producers. Of South
Dakota's egg production, 80% must
find consumers outside the state
- mainly in the East. To be
most efficient, egg buyers ~ust
have a volume of 3,000 , cases
of high quality eggs per week.
High quality eggs are essential. Low
9

Automatic feeders supplied from bulk
tanks mean no scooping of the 415 tons
of feed consumed annually by 10,000
layers. Bulk handling saves $2,000 in
bag costs and $830 quantity purchase
savings.

quality or under-grade eggs should
go to other specialized egg handlers
( breakers who deal in liquid, frozen
eggs or dried egg powder.) Much of
South Dakota's present egg production is assembled in neighboring
states to the east and south. This
represents a normal direction of
flow to Eastern markets. Getting
eggs from South Dakota helps assembler-handlers obtain the volume
needed to use automated grading
and handling.
High Volume Advantages

Egg assemblers with low unit
costs are essential if South Dakota
producers are to get maximum
prices for their quality eggs. An egg
assembler must have high volume to
achieve low unit costs. He should be
able to buy high quality eggs with-

(continued on page 26)

Low Moisture Alfalfa Silage
1

AM

ING
Corn Silage

Haylage

Recent years have brought increasing interest in use of low
moisture alfalfa silage ( haylage) in
feeding programs for dairy cattle.
D evelopment of better storage
structures and mechanized feeding
systems adaptable for low moisture
silage but not for long hay have
been an important factor. The
competition for use of high protein
supplements in concenb·ated form,
resulting in high costs, has stimulated interest in supplying more
protein for dairy cows from earlycut, high protein alfalfa. Rain damage to hay and increased dry-lot
feeding of dairy cattle are other
reasons for increased use of low
moisture alfalfa silage. The problem is to provide dairy cattle with
a balance of nutrients that will
furnish the requirements most
economically.

by
HOWARD VOELKER,

associate professor of dairy science
viding a higher energy intake, were
more persistent in production. Persistency values were indicated by
the change in week 5 of each feeding p eriod in comparison with
week 1 of each p eriod. In the two
trials, cows that received the alfalfa
silage with grain ( making grain intakes at 20 and 21 pounds per cow
daily ) averaged 95% in persistency,
declining 1. 7 to 2.3 pounds of milk
daily per cow. Cows that received
15 and 16 pounds of grain per cow
daily ( which should have approximately balanced their rations for
6

- Protein
~ Toto! Digestive Nutrients

Research Conducted

Two trials involving 64 dairy
cows were conducted to test effects
of corn silage, grain, and mineral
supplements when fed with low
moisture alfalfa silage. Two gastight structures were filled with the
alfalfa silage, one of the structures
having 32% grain mixture added.
This mixture consisted of 50% corn,
30%oats, 2.5%wheat bran, 2.5%soybeans, .625% steamed bone meal,
.625% dicalcium phosphate, 1.25%
b·ace mineral salt, and 12.5% soybean oil meal. The low moisture
alfalfa silage was fed with and without corn silage to detennine proper
ratios of the alfalfa and corn silage.
Results

Cows fed low moisture alfalfa
silage preserved with grain, pro-

1- - - - - - - - -- - - -.

i==:=J

5670

Dry Moller

4600

3927

4
0
0

~
X
Q)

0
Q)

C.

1~

0
Low moisture
alfalfa silage

Corn silage

Relative acre yields of low moisture alfalfa silage and corn silage.
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total digestible nutrients, energy,
and protein ) declined more, averaging 87.7%and 90.6%in persistency
of production. Cows averaged 36.0
and 43.5 pounds of milk per cow al
the start of the periods in the two
b·ials .
The higher grain levels resulted
in slightly higher production of milk
fat and milk nonfat solids. Feeding
corn silage with low moisture alfalfa
silage did not appear to influence
milk fat percentage or total amounts
of fat produced. It also did not appear to influence the nonfat milk
solids production.
When the alfalfa silage was fed
free choice with corn silage ( 42
pounds per cow daily ) there was an
increase of about 3 pounds more
dry matter or about 12 pounds
more silage consumed daily. This
means that if cows consume more
total roughage, less grain need be
fed to balance the rations. Low
moisture alfalfa silage with grain
added in preservation stimulated
consumption. Corn silage fed at 42
pounds per cow daily resulted in
greater total roughage dry matter
consumption than corn silage fed at
21 pounds per cow daily.
Body weight changes indicated
that cows fed 15 and 16 pounds of
grain, respectively, in the two trials,
gained .09 and .15 pounds per cow
per day. The cows getting 20 and 21
pounds of grain gained .62 and .84
pounds of average weight per cow
per day.
Ten of the highest producers
were especially observed. They
averaged 60 pounds of milk daily
containing 2.4 pounds milk fat per
cow during the preliminary period.

They lost an average of 2.09 pounds
body weight per day when they
went on trial. These cows in heavy
production came closer to maint~ining body weights when fed corn
silage with the alfalfa silage than
with the alfalfa silage alone. The
added grain in the low moisture
alfalfa silage ( 32%) helped them to
come closer to maintaining body
weights, suggesting better energy
balance.
Cows seemed to have difficulty
adjusting to the alfalfa silage ration
from their preliminary ration of
alfalfa hay and corn silage. But they
readily adapted to alfalfa silage and
corn silage, changing only from
alfalfa hay to the alfalfa silage.
Heavy producing cows were much
more sensitive to ration changes.
Effects of Corn Silage

Feeding corn silage with the
alfalfa silage tended to help balance
roughage intake for protein and
energy, as shown in table 1. When
the alfalfa silage, especially earlycut material, was fed, the ration became relatively high in protein in
proportion to energy. Also, when
cows had corn silage at 42 pounds
per cow per day and the low moisture alfalfa silage was fed free
choice, the total dry matter intake
from roughage was higher than
when haylage was fed alone. If
more nutrient intake can be accomplished from roughage, it will not
be necessary to feed as much grain.
With corn silage, there was much
less tendency for cows to consume
as large quantities of dicalcium
phosphate, offered free choice, as
when only the alfalfa silage was fed.
For highest producing cows corn
silage with alfalfa silage preserved
with 32%grain mixture was the most
effective combination in maintaining body weights. Apparently the
alfalfa silage alone, even with heavy
grain feeding, did not furnish sufficient energy for cows milking approximately 60 pounds milk daily.
Cows were offered some alfalfa
hay in order to check their voluntary consumption. Those on the low
moisture alfalfa silage desired
larger amounts of hay than those fed
the alfalfa silage and corn silage.
However, cows on the alfalfa silage

desired much less dry hay than cows
in previous trials when fed only high
moisture alfalfa silage.
From table 1 it can be seen that
a ration of 20 pounds of the alfalfa
silage, 42 pounds of corn silage, and
14 pounds concentrates containing
primarily corn and cob meal and
ground oats can be used to approximately balance the ration theoretically when the cows are producing
40 pounds of 3.5%milk daily. However, in the trials somewhat more
grain than the 32% mixture in the
alfalfa silage fed to cows at approximately the 40-pound level of production resulted in more persistant
production. The cows were gaining
body weights when this occured,
however.
If corn silage is not fed and its dry
matter equivalent is replaced with
the alfalfa silage, and the same grain
is fed, an excess of protein is furnished. In this case 1.14 pounds excess digestible protein would mean
about 1.7 pounds of total protein.
In equivalent of replacement of this
excess protein with a 43% protein
supplement, 3.95 pounds would be
furnished in excess. At 4.5 cents per
pound, it means 17.8 cents per cow
per day in excess cost. This would
amount to about $54 per 305-day
lactation. The energy portion of the
protein supplement would almost
counterbalance the reduced dry
matter intake when the alfalfa
silage replaces com silage in the
ration.
This same ration, even though
furnishing an excess of protein, will
not quite meet needs for total digestible nutrients and net energy. In

actual practice, however, cows fed
40 pounds of the alfalfa silage,
producing at approximately this
level, and fed 14.2 pounds concentrate mixture daily, gained slightly
in body weights, suggesting that
sutticient net energy was furnished
by the ration.
Table 2 shows that requirements
for
total
digestible nutr-ients
( TD N ) are most likely to be the
limiting factor. It also explains why
cows fed only the alfalfa silage may
not maintain body weights at this
level of production. It also suggests
why the ration containing corn
silage was in better balance for protein and energy than the alfalfa
silage alone. Cows fed grain-preserved low moisture alfalfa silage
came closer to maintaining adequate total grain intake to meet
their requfrements. The requirements for TDN used are recently
recommended levels which are
somewhat higher per pound of milk
at 60 pounds per cow daily than at
40 pounds per cow.
Figure 1 shows that alfalfa silage
with grain mixture added for preservation resulted in more persistent
production. Com silage appeared to
be especially effective with high
producing cows in maintaining production and body weights.
Table 3 states theoretical requirements for calcium and phosphorus. Feeds were analyzed
for calcium and phosphorus content, and fed in approximately
the ratios as were furnished in the
balance. Both rations should furnish
sufficient calcium and phosphorus.

(continued on page 21)

Table I. Low Moisture Alfalfa Silage Ration Balance
Requirements

Digestible
protein

Body maintenance (1,500 lbs.)__________
Milk, 40 lb., 3.5% fat __________________________
Total needed ---------------------------------Furnished:
20 lb. alfalfa silage -----------------------------42 lb. corn silage -------------------------------14.2 lb. concentrates -------------------------Total furnished ----------------------------Furnished:
36.8 lb. alfalfa silage --------- ----------------14.2 lb. grain mixture -----------------------Excess or deficiency -------------------------11

Total digestible
nutrients

Estimated
net energy

(lb.)

(lb.)

(therms)

.92
1.84
2.76

11.3
14.0
25.3

9.0
13.0
22.0

1.63
0.50
.90
3.03

7.2
7.7
10.4
25.3

5.6
6.8
10.7
23.1

3.00
.90
1.14

13.2
10.4
-1.7

10.3
10.7
-1.0

flexible
cash rents
on
•

grazing

lands
by
RUSSELL

L.

BERRY,

associate professor of economics

Fixed cash rents are the general
rule on range and pasture land. In
sharp contrast most cropland is
rented for a share of the crops-a
rent which varies with yields and
prices. Pasture rents can also be
made to vary with prices by specifying that a certain amount of livestock product-beef, mutton or milk
-shall be delivered as rent. Siuce
these vary in quality and are perishable the better practice is to require
that the cash value of the products
of specified quality be paid as rent.
Such produce rents are known as
"standing rents" or, when paid in
cash, as "flexible cash rents." Standing rents are not common in South
Dakota but are well-known in the
South. The "Cash Farm Lease" dis-ttibuted by U.S. Department of
Agriculture can be used as a flexible
cash rent. Also the "Improved Farm
Lease" distributed with South
Dakota Circular 141 can be used for
this purpose. These are available
from County Extension Agents.
Beef alone was used for a flexible
cash rent on the Pine Ridge and
Rosebud Indian Reservations from
1953 to 1959. Unfortunately the rent
was set too low and there was considerable difficulty in dividing a
variable rent among Indian heirs.
Hence it was discontinued in favor
of a minimum cash rent per cow of
$15.50 per season.
The experience on Indian reservations raises this question: What
would be a fair share of the beef

produced per cow or animal unit for
such a standing rent? Two ways to
answer this question are: One, determine how much beef will likely
be needed to equal a satisfactory
fixed cash rent. Two, determine
what would be a fair share of the
normal production-using share
rents as a guide.
Fixed Cash Rents as a Base

As a minimum the landlord will
need enough rent to cover costs of
depreciation, repairs, taxes, and insurance which he may bear and
leave enough to give him a satisfactory return on his investment.
This return must be enough to keep
him from selling the land or renting for a straight cash rent.
A simple method of converting a
fixed cash rent into a standing rent
is to merely divide the cash rent by
the expected average price of beef.
Say the cash rent was $16.00 per
cow grazed per season and that expected average price of beef cattle
was 20 cents per pound. By dividing
it is apparent that the standing rent
should be 80 pounds of beef. .
In using this method we have assumed that the cash rent is "fair"
and the average price of beef for
the next 10 years will be 20 cents
per pound. Both these assumptions
may be in error. Also nothing has
been said about the cost of getting a
landlord to give up the security of
a fixed cash rent for the less certain
flexible cash rent. This problem will
be discussed later.
Share Rent Leases as a Base

Another method of determining
standing rent is to take a share of
12

the expected normal production of
beef on the grazing lands. The crop
share can be used as a starting point.
Probably the lowest crop share
rent in western South Dakota is onefourth share. Would a one-fourth
share of expected normal beef production give the landlord a fair return on his grazing lands-one comparable to a fixed cash rent?
The answer depends upon estimates of normal production used.
These production rates should be
based on a careful study of the
range being leased-but then so
should the fixed cash rents. Since
such carefully prepared rates are
not available, we use the following
estimates furnished by Delwyn
Dearborn, extension livestock specialist for the West River area: replacement rate 20%; death rate 2%;
calf crop 85%; calf weight 380
pounds when sold at weaning time.
Using these figures an estimate of
the pounds of beef sold per animal
unit grazed can be calculated as
shown in the following table:
No.

Cows ______________ 100
Cows culled __ 18
Cows died ____
2
Feeder calves 60
Heifer calves
25
Heifers, 1-yr __ 20
Heifers, 1-yr,
culls ______________
5
Bulls ______________
4
Bull, cull ________
1

An . Av.wt. Pounds
units
lbs.
sold

100
7
0
0
0
16

1000
1000
1000
380
360
635

0
18,000
0
22,800
0
0

4 635
4 1400
1 1600

3,175
0
1,600

T otal -----------··-132
45,575
Beef sold per
animal unit grazed, lbs. ________________ 345
One-fourth share, lbs. --------------------- 86

By dividing total pounds of
beef sold by 132 we find that 345
pounds of beef would be produced
per animal unit under the assumptions made. A one fourth share is
86 pounds-six pounds more than
was obtained when the cash rent
was used as a base.
At 20 cents per pound this gives a
rent of $17.20 per animal unit
grazed or $1.20 more than the
straight cash rent. Is this a "fair"
flexible cash rent? It depends. It is
if the $16.00 cash rent is fair and
$1.20 is sufficient to cover the landlord's increased risk under a flexible
cash rent.
Landlord Bears More Risk

A fixed cash rent of $16.00 per
cow for 10 years will give a gross
return of $1600. This return is
reasonably certain. Yet a flexible
cash rent based on 80 pounds of
beef is much less certain because of
no guarantee that beef prices will
average 20 cents per pound.
This is illustrated by the following:
Pounds of
beef

80
80
80
80
80

Ave; price
IO-yrs.
X
X
X
X
X

$ .22
.21
.20
.19
.18

·-

Gross returns
per yr. 10-yr.

$17.60
16.80
16.00
15.20
14.40

$1760
1680
1600
1520
1440

For this reason it is quite likely that
the landlord may want something
more than fixed cash rent to induce
him to use flexible cash rent. Thus
the tenant may have to pay 86
pounds or more of beef to get the
landlord to use a flexible cash rent
-depending, of course, on what the
landlord thinks may happen to beef
cattle prices. This is what the tenant
must pay to get the landlord to bear
part of the price risk.
If the landlord is quite pessimi-:
stic about cattle prices he may say
he would be willing to lease his
grazing land for either $16 straight
cash rent or 100 pounds of beef per
grazing unit. What would flexible
cash rent have been for the past 10
years if 100 pounds of beef were
used? If the weighted average price
of all beef cattle sold was used as reported by the South Dakota Crop
and Livestock Reporting Service

then the rent per animal grazing
unit would have been the same as
the price per 100 pounds. Thus:
.Lease Price per Value of Value of
year 100 pounds 90 pounds 80 pounds

1953 ---- $17.00
1954 ---- 16.90
1955 ---- 16.10
1956 ---- 15.20
1957 ---- 17.40
1958 ---- 22.40
1959 ---- 23.00
1960 ---- 21.10
1961 ---- 20.90
1962 - 22.40

$15.30
15.21
14.49
13.68
15.66
20.16
20.70
18.99
18.81
20.16

$13.60
13.52
12.88
12.16
13.92
17.92
18.40
16.88
16.72
17.92

Ave.

$17.32

$15.39

$1 9.24

The value of 100 pounds would
have varied from $15.20 in 1956 to
$23.00 in 1959 and the average
would have been $19.24.
What the rents would be if 90 or
80 pounds of beef were used is also
shown. At the same prices, 90
pounds of beef would have given an
average rent of $17.32- only $1.32
more than the straight cash rent. At
80 pounds the rent would have $0.81
less than the straight cash rent.
If cattle prices during the next 10
years fall to 18 cents, then 90 pounds
of beef would give an average rent
of only $16.20- hardly enough to induce a landlord to make the change.
However, if the tenant has a
choice between a 10-year straight
cash lease at $16.00 per grazing
unit and a flexible cash rent that
calls for 90 to 100 pounds of beef,
he should carefully consider the
advantages of using straight cash
rent and bearing all price risks. His
choice will depend upon his particular circumstances and hence no
general answer can be given.
East South Dakota Pasture Rents

How much beef should be paid
as pasture rent in eastern South
Dakota? In Brookings County the
most common pasture rent is $3.00
per acre. If 8 acres are required
per animal unit this would be
$24.00. If cattle prices are expected
to average 20 cents per pound over
the next 10 years then 120 pounds
of beef would be required as a
standing rent to yield the same ren.irn. Something more would be
13

needed for the landlord's increased
risk.
Or if preferred, the crop share
method can also be used as a base.
Assume again a 100-cow herd but
with the cows being replaced
every seven years. Also assume an
85% calf crop and calves that
weigh 450 pounds when sold or
put in the feed lot.
The gain per animal unit can
then be calculated as follows:
No.

An . Av . wt. Pounds
units
lbs.
sold

Cows calved __ 100 100 1000
0
Cows culled __ 13
4 1000 13,000
Cows dead -- 2
0 1000
0
Feeder calves 65
0 450 29,250
Heifer calves 20
0 450
0
Heifers, 1-yr. 15 12 800
0
Heifers, 1-yr,
culls ------------ 5
4 800 4,000
Bulls ______________ 4
4 1400
0
Bull, cull ________ 1
1 1600 1,600Total ______________

125

47,850

Bed sold per animal unit
grazed.,...Jbs. ------------------------------------- 3 83

These figures are based upon a
study of 48 beef cow herds producing feeder calves in west-central
Minnesota which averaged an 86%
calf crop that weighed 451 pounds
at weaning. (A.R. Wells and T.R.
Nodland, "Beef Cow Herd Costs
and Returns," Minn. Farm Business Notes, No. 453, June, 1963.)
Hence they probably apply best to
eastern border counties of South
Dakota. In central South Dakota
the West River analysis probably
would be more applicable.
Using one-third minimum crop
share for eastern South Dakota
pasture, we find that 127 pounds
of beef would be the standing rent
per animal unit grazed. If average
price of beef for the next 10 years
should be 20 cents per pound then
the average rent would be $25.40
per animal unit grazed.
Average rent per acre would
vary with carrying capacity. If
only 4 acres 'Yere needed per cow
the rent would. be -$6.35 (25.40 divided by 4) per acre. If 6 acres are
needed, $4.23 in rent and for 8
~cres 1:"ent of $3.18. The two most
(continued on page 23)
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Soil testing is usually concerned
with one soil sample at a time :
measuring fertility status and recommending fertilizer applications
to improve productivity of the field
the sample represents. A collective
view of results from these tests can
add much to the understanding of
the productivity of South Dakota
soils. This collective information
is summarized here by soil association areas.
This summary is based on approximately 30,000 soil samples
sent to the State Soil Testing Laboratory at South Dakota State
College between 1949 and 1961.
Not all samples received during
this period are included in this
summary. Most frequent reason for
not including a sample is inadequate information concerning the
location from which the sample
was taken. Deuel county had the
most samples tested during this
period with 2,468. Several counties
had less than 100 samples tested.
Number of samples from each
South Dakota county is shown in
figure 1.
Availability of phosphorus is
summarized as the percent of soils
tested from an area that can be expected to give a profitable small
grain yield increase when phosphorus fertilizer is added to the
soil (see fig. 2). Tests on eastern
South Dakota soils show a lower
average supply of available phos-

-.. soo-1000
~

32,181 SAMPLES

1000-2000

i':f:0.:j 7 2 00 0

19 49- 61

SUMMARY

Figure 1. Number of Soil Samples Tested from Each County.

phorus than those from areas
farther west. The so called "Red
Bed" soils surrounding the Black
Hills are a notable exception. Thus
chances of a profitable yield increase from added phosphorus in
the eastern part of the state are
greater than for areas farther west
with the exception of soils surrounding the Black Hills.
A yield increase can be expected
when phosphorus fertilizer is added to soils testing medium or lower in available phosphorus. For ex-

0

D

ample, tests of soil samples from
area I (Singsass-Oaklake Association, see figure 2) indicate that 93%
of these soils are medium or lower in available phosphorus and
would give a profitable yield increase when phosphorus fertilizer
is added. On the other hand in area
[I ( Keith-Rosebud Association) only 17% of the soils tested medium
or lower in available phosphorus ,
showing a need for additional
phosphorus fertilizer to increase
small grain yields. Distribution of

<:: 20
21-49

~50-59
Ds0-69

>

90

AREAI
1949-61

SUMMARIES

Figure 2. Percent Soils in Each Association Testing Medium or Lower in Available
Phosphorus (measured by Bray dilute acid method).
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soil test values on samples sent
from these two areas is shown in
figure 3.
The supply of total and available
potassium is good in most South
Dakota soils. Only 2% to 7% of soils
from the soil associations shown in
figure 4 tested low in available potassium. All other soil associations
in the state had less than 2% of soil
samples testing in the low range.
Lighter textured (sandy soils) frequently have lower tests for available potassium. Some of the areas
of sandy soils are too small to be
shown on this map. A yield increase of corn and alfalfa can be
expected when potassium fertilizer
is added to soils testing low in
available potassium.
The symbol pH is a measure of
acidity and alkalinity. For instance,
pH of 7 is neutral, below 7 is acid
and above is alkaline. The pH of
South Dakota soils is, for the most
part, slightly alkaline to slightly

acid (7.2-6.3), see figure 5. A small
percentage of the surface soils tested were very alkaline and a small
percentage moderately acid. Acidity (pH below 6.2) in soils of more
humid climates usua1ly indicates a
need for added lime. Experiments,
both field and greenhouse, on some
South Dakota acid soils have not
shown a need for added lime. Most
South Dakota soils have free calcium carbonate (lime) somewhere
between the surface and a depth of
5 feet.
The Soil Testing Laboratory also
determines soluble ~alts and soluble sodium when the soluble salts
are high. A summary of these test
values would be of little value to
farmers or agricultural workers because accumulations of soluble
salts are generally the result of
poor drainage either past or present. Areas containing excess soluble salts are usually small and, al-

though important to an individual,
do not make up a large part of the
total agricultural acreage of the
state. Poorly drained soils are
found within almost all soil association areas in South Dakota.
The Soil Testing Laboratory has
recently started making tests for
total organic matter which can be
translated to available nitrogen.
These tests have not been conducted long enough to show any pattern of organic matter levels by
areas, such as are shown for phosphorus and potassium.
These summaries show that
broad generalizations can be made
from tests of samples from any one
soil association, but considerable
variation exists within an association. As more samples are added to
these summaries it will be possible
to better evaluate the plant food
element status of each of the soil
association areas.
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Q.

10
r--1

Figure 4. Percent Soils Testing Low in Available Potassium.
(Available in exchangeable potassium).

r--1

5.5•8.2

6.3•7.2

pH

Figure 5. Percent of Soil Samples Tested (30,449) with pH's.
15

7.!• 8.0

>&O

by VERNYL D. PEDERSON,
assistant professor of plant pathology

Figure 1. Symptoms (dark areas) of pasmo on stems of
Redwood flax.

Pasmo is a disease caused by a fungus that lives on
the leaves, stems and seed bolls of the flax plant. When
weather conditions are favorable for the fungus, the
disease may cause drastic reductions of seed yield
and of oil quantity and quality. Infected plants ripen
prematurely. Seeds fail to fill and shrivel. The tiny
stems which support the bolls become brittle and
break causing many bolls to fall before or during harvest operations. Infected stems also are weakened so
that lodging becomes a serious problem. Pasmo reduces yield and quality of straw.
This disease developed into epidemic proportions
in 1962. Losses of 30% were estimated for most fields
in northeast South Dakota counties. Yields of many
of the early sown flax fields were reduced 50% or
more.

The disease usually develops on a few plants and
spreads rapidly to form circular areas giving the field
a patchy, chocolate-brown appearance. Often patches
appear first where flax has lodged following heavy
rain and storm. These diseased areas may enlarge
rapidly to include the entire field.
Pasmo usually becomes more severe after flax has
flowered . At this point yields are not then seriously affected. However, when the disease becomes established before or during .flowering and weather conditions
are unusually favorable for spread of the fungus, yield
loss may be extensive. Such conditions existed in 1962.
The result was one of the most serious losses in yield
that South Dakota farmers have ever experienced.
Possible to Reduce Losses

Effective seed treatment fungicides, clean seed and
careful plowdown of straw and stubble help to reduce
the disease. Resistance to pasmo in commerical flax
varieties is not good enough to provide complete control, but some varieties appear less susceptible than

Disease Has Striking Symptoms

Symptoms of pasmo consist of various-sized, darkbrown lesions on leaves, stems and bolls. Lesions appear first on lower leaves of plants. As the disease progresses, all leaves may become infected, turn brown,
and die. Lesions that develop on the stems enlarge,
encircle the stem and alternate with unaffected tissue
to produce a brown and green blotchy appearance
(figure 1) . Lesions also de..v.elop on the tiny stems
which support the bolls causing premature death of
the bolls. This stage of infection frequently becomes
the most serious, as the water and food supply to the
developing seed is cut off, resulting in incompletely
filled bolls and small, shriveled seed (figure 2).
Leaf and stem lesions become dotted with small,
flask-like structures (pycnidia) that bear spores or
"seeds" that ooze through tiny pores. These spores are
responsible for reproduction and spread of the fungus
to other flax plants by wind, rain, insects, and animals
(see drawing). Spores overwinter on seed or infected
stubble and straw from the previous year.

Figu re 2. Plump seeds (left) produced in a healthy,
well-developed boll. Small, shriveled seeds (right)
produced in boll borne on a stem infected with pasmo
fungus.
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Table 1. Yields of Redwood Flax Inoculated with Pasmo Fungus and Sprayed with
Dyrene·* Fungicide at Four Stages of Development

Year

Stage of bloomt
Early
Mid
Late
Post
· Inoculated Sprayedt Inoculated Sprayed Inoculated Sprayed Inoculated Sprayed

Yields (bushels per acre)
1961 ------------------ 14 .9
1962 ------------------ 6.7
1963 ------------------ 14 .9

23.3
21.2

20.0

15.3
15.7

19.8
19.l

16.6
18.9

18.9

15.0

20.7

19.8

19.5
20.4

*The fungicide D yrene, alth ough cl ea red for use o n num ero us vege tabl es, h as not bee n cl ea red by
th e Federa l Food and Drug A~ministra tio n for use o n fl ax.
!·F lax deve lopm ent relative to fl owe ring: Ea rl y-As first fl owers a ppea r. Mid- Pl a nts in full bl oom.
Late-75% of fl owering compl eted. Post-Fl owering comp leted on most pla nts.
t D yrene, 50 % wettab le pow der, a t 3 lbs./ac re.

others. Marine shows more tolerance to pasmo than
any varieties commonly grown in South Dakota. Unfortunately, Marine is susceptible to the new flax rust
race 300 and will probably not remain among varieties
recommended for production. The rust resistant varieties B5128, Redwood, Balley, Windom, and the
new South Dakota release, Summit, are all susceptible
to pasmo; but until new pasmo resistant varieties are
developed, these are the best varieties available for
production.

when Dyrene was used to control pasmo on plants
inoculated during the early bloom stage of development. In 1962 and 1963 field plots of Redwood flax
were inoculated and sprayed at four stages of development: early, mid, and late bloom, and after most
plants had ceased flowering. Results indicated that
most yield reduction occurred when the disease was
present in the early bloom stage, but Dyrene was
equally effective when applied during any of the four
stages of development ( table 1).
These are some early results of testing fungicides for
control of pasmo. At present Dyrene cannot be used
on flax commercially because it has not been cleared
by the Federal Food and Drug Administration.
Further testing is needed to determine if control with
fungicides will continue to be effective and economical
under different seasonal conditions.

Chemical Control Offers Promise

Because of inadequate resistance in flax varieties to
pasmo, fungicides for control have been tested during
the past 3 years at the Experiment Station, Brookings.
Dyrene, a fungicide, proved quite effective when applied at the rate of 3 pounds per acre during flowering.
Yield of Redwood flax was increased 26.6% in 1961

magnified view of a section
of infected stem
showing source of spores

Spread of pasmo illustrated . Spores
produced in infected plants, old
straw, and stubble spread the disease to healthy plants .
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New Variet:ies of Small Grain
-\
( Descriptions of new varieties of small grain of interest to South Dakota
farmers have been prepared by Agricultural Experiment Station agronomy
and plant pathology staff members. This year's review is by: RULON S.
AL~RECHTSEN, as~tant professor of agronomy; JOSEPH J. BoNNEMANN,
assistant agronomist; 9EORGE W. BucHENAU, associate professor of plant
pathology; VERNYL D. PEDERSON, assistant professor of plant pathology;
and DARRELL G. WELLS, professor of agronomy).

WHEAT
OATS
FLAX
The value of small grain improvement to South Dakota farmer.s runs
into many millions of dollars. The
farmer is quick to recognize this.
Less evident to him as well as to the
urban consumer of cereal products
are the time and effort involved in
the science of improving varieties
of crops.
Varietal improvement is a slow
process. Pathologists and breeders
are in a continuous race trying to
keep ahead of Nature as she evolves
new forms of plant diseases and insects. Plant breeders also have to
Characteristics of Some
Winter Wheat Varieties
Maturity

Stem
rust

Leaf
rust

s

s
s
s
s
s
s
s

Nebred -··-· medium
Minter _____ _late
Omaha ___ early
Warrior ____medium
Wichita ___ early
Pawnee ____ early
Bison ________ early to medium
Ottawa ___ early
Rodeo _____ early to medium
Lancer ______rnedium
Scout _____ early
Winalta __ medium late
Gage - .. early

MR

s
s
s
s
s

MR
MR
MR
MR
MR
MR

MR
MR

s

s

s
R

keep abreast of changing market demands.
Crim spring wheat required 10
years to develop from the last manmade cross in its pedigree. Ottawa
winter wheat required 20 years for
development from the last cross and
48 years from the time the first cross
was made in its pedigree which put
stem rust resistance in wheat from
a near relative, Emmer.
By growing some generations
during winter in the greenhouse or
in Mexico, Neal oats was developed
in 11 years, Dodge in 9 years, and
Andrew in 16 years. Marine fiax required 10 years and Windom 11
years for development.
Development of new strains is a
cooperative effort of state experiment stations and the United States
Department of Agriculture. The
new plant strains are cooperatively
tested in uniform nurseries in the
various states to determine adaptability throughout a region. Thus
new varieties well adapted to one
state may also be used in another
area, saving time and effort.
Through such a testing program
new varieties are found which perform well and have been recom-

Characteristics of Some Spring Wheat Varieties
Agronomic characteristics
Head
type

D isease reactions*

Straw
Stem-!Maturity strength
rust

Selkirk _______ beardless early
Lee ____________ bearded early
Rushmore beardless early
Pembina ___ beardless early
Justin _______ beardless medium
Crim _______ bearded early

good
fair
good
good
good
fair

R
MR
MR
R
R
R

Leaf
rust

Black
chaff

s
s
s
s

R
R
R
R
R
R

MS

s

Scab

s
s
s
s
MS
MS

Loose
smut

R

s

R
R
MR

s

Bunt

R
R
MR

s

MR
MR

* R = resistant, MR = moderately resistant, MS= moderately susceptible, S = susceptible.

t

Some ru st races th at ma y become prevalent attack Selkirk, Lee, and Ru shmore an done of these,
32B, also attacks Pembina and Crim.
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mended for growing within specified areas of South D akota.
Spring Wheat

Pembina - beardless, between
Lee and Selkirk in maturity with
stronger straw than Lee. Resistant
to stem rust and loose smut, susceptible to leaf rust, scab, and bunt.
Good yielder with good test weight,
strong gluten ( outstanding feature ), and mills better than Selkirk.
Better than Selkirk in baking quality and resistance to stem rust. Released in 1959 in Canada from cross
made in 1948.
Justin - beardless, mid-season,
resistant to stem rust and black
chaff, moderately resistant to loose
smut and bunt. Moderately susceptible to leaf rust, susceptible to scab.
Fair to good yielder, good test
weight, and excellent in baking
quality and resistance to stem rust.
Released in 1962 in North Dakota.
Crim - bearded, early, resistant
to stem rust, moderately resistant to
bunt but susceptible to leaf rust,
loose smut, and scab. Weak straw
( like Lee ) under some conditions.
Milling, baking characteristics satisfactory. Good yielder with high test
weight. Advantage over Selkirk and
Lee is Crim's greater resistance to
stem rust and over Selkirk in being
bearded and earlier. Earliness and
beardedness give it advantage for
South Dakota over Justin and Selkirk. Released in 1963 in Minnesota.
Winter Wheat

Improvement of winter wheat has
been much slower and more difficult than of spring wheat because
fewer successive generations can be
grown over a given time. Also it has
a longer growth period and a low
temperature requirement of about

)

6 weeks for normal heading re-

sponse. In earlier efforts to develop
rust resistant winter types it was
found that the resistant offspring
from breeder's crosses almost always had many of the bad qualities
of the resistant and commercially
undesirable parent such as black
chaff, susceptibility to heat, and
low winter hardiness.

Ottawa - early, brown chaffed
with fairly short stiff straw and resistant to race 56 of stem rust but
not to race 15B. Moderate resistance
to leaf rust, moderately susceptible
to loose smut and bunt, but susceptible to wheat streak mosaic. Shatters less than Pawnee. Mellow gluten hard wheat of lower baking
quality than Nebred. Low level of
winterhardiness, comparable with
Pawnee and Wichita. Good yielder,
good test weight. Released in 1960
in Kansas.
Rodeo - not recommended but
is grown on a small acreage in South
D akota. Because it is unknown to
most growers but is being sold by
seedsmen it is described here. Variable for reaction to rust, bunt, and
loose smut and quite tolerant of
wheat streak mosaic. Good baking
quality. Winterhardiness similar to
Ottawa and Wichita. Distributed in
Kansas in 1957 by Rodney Milling
Co.

Lancer, Scout and Gage - newly
released from Nebraska, little seed
available. Still being evaluated so
no decision made regarding recommendations for South D akota. Lancer - moderately early, resembles
Cheyenne in appearance and hardiness, resists race 56 of stem rust, like
Scout has medium strong gluten.
Scout - resists loose smut and race
56 of stem rust and good tolerance
to wheat streak mosaic. Gage -

early maturing, lower in winter
hardiness than Scout, mellow gluten
similar to Ottawa and Pawnee, resists race 56 of stem rust and good
resistance to leaf rust.

Winalta - still being evaluated
for South Dakota, not now recommended. Appears to be between
Minter and Nebred in maturity and
winter hardiness, has excellent milling and good baking qualities, resists race 56 of stem rust but is a
mixture of resistant and susceptible
plants. Released in Canada in 1961.
Oats

Three new oat varieties have been
developed and released by the Wisconsin Agricultural Experiment Station. D odge and Garland were released in 1961 and 1962, respectively, and Lodi in 1963.

Dodge - medium early, intermediate height, stiff straw, generally high in yield and bushel weight,
has yellow hull. Moderately good
crown ( leaf) rust resistance and resistant to most races of stem rust.
Not completely resistant to smut,
susceptible to red leaf of oats caused

by barley yellow dwarf virus .

Garland - sister selection of
Dodge and resembles it in many
respects. Has stiff straw, intermediate to short in height. Moderately
early in heading and ripening, generally high in yield and bushel
weight, has yellow hull. Moderately
resistant to crown rust, resistant to
most races of stem rust, satisfactory
resistance to smut, susceptible to
red le~lf. Appears to be more widely adapted than Dodge, yields well
on fertile soils but not recommended for drouthy or low fertility soils.
Lodi-high yielding, late ( slightly later in heading and ripening
than Garry), tall but resistant to
lodging. Kernels somewhat long,
light yellow hull, intermediate in
bushel weight. Moderately resistant
to crown rust, similar to Dodge and
Garland. Resistant to smut and most
races of stem rust, susceptible to red
leaf. Lodi probably has a place in
northeastern South Dakota where a
long growing season and moisture
adequate to mature such a latematuring variety usually prevail.

Winter Wheat Yields in South Dakota
Brookings
Ave.
1963
62-63

Presho
Ave.
61-63
1963

Highmore
Ave.
1963 61-63

Beresford
Avei.
1963 6i-63

BUSHELS

Nebred
Minter
Omaha
Warrior -------Wichita ------·-Pawnee __________
Bison -----------Ottawa ---------Rodeo -----------Scout -----------Lancer ---------Winalta --------

7.8
20.1
17.0
5.7
1.9
5.4
2.5
6.3
5.2
3.2
16.2
13.5

4.8
14.9
10.1
3.8
2.2
5.4
3.7
8.9
8.5
8.2
11.9
11.2

28.8
26.3
32.5
39.1
23.6
26.5
23.1
30.0
23.0
17.9
28.0
26.8

15.2
16.4
19.6
20.3
15.0
15.5
11.6
17.3
15.6
14.6*
24.5*
16.7*

28.9
23.5
36.0
34.8
36.9
32 .7
30.8
40.5
36.3
34.9
34.7
25.5

20.6
22.9
21.5
22.5
21.8
25.6
16.9
24.5
19.1

9.3
16.8
10.5
7.2
8.9
5.2
4.6
13.0
12.6

6.1
12.9
8.4
6.2
7.6
5.6
4.7
9.5
9.5

• Two year averages.

Spring Wheat Yields in South Dakota
Beresford
Ave.
1963
62-63

Newell dryland
Ave.
1963
62-63

Newell irrigated
Ave.
1963
61 -63

Brookings
Ave.
1963
61-63

Eureka
Ave.
1963
61-63

Highmore
Ave.
1963
61-63

Watertown
Ave.
1963
61-63

13.8
13.7
16.4
16.6
14.7
12.3

11.5
16.7
14.7
15.0
13.4
14.2

8.6
6.6
9.5
13.7
6.2
6.9

BUSHELS

Selkirk ______
Lee -----------Rushmore __
Pembina ____
Justin __________
Crim _________

10.5
8.7
11.8
11.4
8.7
12.0

8.1
7.8
9.9
8.8
6.6
10.3

26.2
23.1
22.6
29.9
23.0
25.2

29.9
26.6
23.9
28.8
27.2
27.1

37.3
30.5
29.3
34.9
29.7
32.5

24.5
24.5
23.5
26.4
24.1
24.3

11.9
10.0
12.7
13.5
8.3
14.5
19

21.6
18.2
17.0
21.6
16.1
17.7

20.7
22.1
21.5
24.2
22.4
19.7

22.5
23.4
21.1
24.1
22.3
22.1

18.9
15.7
17.4
20.4
16.9
16.8

Should be seeded early to flower before heat and drought of late summer.
Neal - early, short straw, good
lodging resistance, average yield,
intermediate bushel weight, variable ivory and light buff hull color.
Satisfactory milling qualities, susceptible to crown rust, heterogeneous for reaction to some races of
stem rust, resistant to smut. Expected to be best adapted to southern South Dakota. Released in
Nebraska in 1963.
Bonkee - early maturing, short
with fair straw strength, average
yield, plump seed white to pink in
color, good test weight. Susceptible
to crown rust, resistant to most prevalent races of stem rust and to
smut, susceptible to red leaf. Expected to be best adapted to southeastern South Dakota. Released in
Iowa in 1962.
Ortley - late maturing ( slightly
later in heading and ripening than
Garry ), tall coarse straw with fair
resistance to lodging. White, plump

kernels with thin hull, high test
weight. Modera~ely susceptible to
crown rust, resistant to most prevalent races of stem rust, moderately
resistant to smut, susceptible to red
leaf. Recommended for lands of
higher elevation in northeastern
South Dakota. Because of lack of
straw strength, not recommended
for soils of excessively high fertility.
Like Lodi, should be seeded early
in the spring to f:lower and mature
seed before heat and drought of
late summer. If it cannot be seeded
early, it is advisable to grow an
earlier maturing variety. Developed by South Dakota Agricultural
Experiment Station and released in
1963.
Flax

Three new varieties of f:lax have
been released within the past few
years and are recommended for
growing in South Dakota. Each is
superior to previously available
varieties in one or more respects.
The disease picture has changed
during the past 2 years with the ap-

Characteri,stics of Nine Oat Varieties in South Dakota
Plant
height

Agronomic characteristics
Lodging
Seed
resistance Maturity
color

Disease reactions*
Crown Stem
Red
rust
rust Smut leaf

Bushel
weight

Dodge._ ____ medium good med-early yellow
high
Garland __med-short good med-early yellow
high
Ortley ______ tall
late
white
high
fair
Neal.__ ______ short
ivory medium
early
good
Lodi _________
tall
excellent
lt. yellow medium
late
Bonkee ____ short
white
fair
early
high
Andrew ___ medium medium
yellow medium
early
Garry _______ tall
white medium
late
good
Clintland
60 ___________ medium
high .
good med-early yellow
'*' R

=

MR MR R
MR MR R
MS MR MR
s MSt R
MR MR R
s MS R
s MS R
MS MR R

s

MR

resi tant, MR = moderately resistant, MS = moderately su ceptible, S
ea l are susceptible to so me races of stem ru st.

=

R

s
s

s

s
s
s
s
s

s

susceptibl e.

pearance of two new races of flax
rust isolated from scattered areas of
Canada and North Dakota in 1962
and 1963. One or both of these races
attacks several varieties of flax
which are resistant to all previously
known North American races of flax
rust. Should these new races become prevalent throughout the
North Central flax growing region,
some varieties presently grown will
no longer be suitable for production.
Marine 62 - oil content about
0.5% higher than Marine. In other
respects they are similar: early,
medium height, moderately resistant to wilt and pasmo, susceptible to new race 300 of flax rust. Both
are blue flowered, produce medium
size brown seeds, good oi~ content
and drying quality. Because of
earliness, they often yield higher
than late-maturing varieties when
seeded in late spring. On the other
hand, some late-maturing varieties
are often superior if seeded early to
take full advantage of a long growing season. Because of susceptibility
to new race of flax rust, both varieties may have to be replaced by resistant varieties. Marine 62 was released in Minnesota in 1962.
Windom - early, medium height,
blue flowers, medium size brown
seeds with medium oil content of
high drying quality. Resistant tb
wilt, moderately susceptible to pasmo, resistant to all known North
American races of flax rust including
the new race 300. Although early,
has demonstrated outstanding yielding ability whether sown early or
late. Released in Minnesota in 1963.

( concluded on page 29)

i- Some p lants in

Oat Yields in South Dakota*
Brookings
59-61 61-63
Ave.
Ave.
1963

Dodge ________ 56.8
Garland ______ 52.1
Ortley -------- 29.6
Neal ____________ 35.3
Lodi ____________ 43.4
Bonkee ________ 35.5
Andrew ______ 40.8
Garry __________ 43.4
Clintland 60 46.4

*

-r

68.6
71.3
71.2

68.7
77.4
62.2

81.4
69.8

73.l
63.8
67.2
62.7

Beresford
59-61 61-63
1963
Ave. Ave.-!·

Highmore
60-61
63
62-63
1963
Ave.
Ave.

Watertown
62-63
1963
Ave.

Eureka
62-63
1963
Ave.

Newell
Irrigated
Dryland
62-63
62-63
Ave.
Ave.
1963
1963

53.4
45.1
51.2
43.6
38.3
40.7
56.8
38.0
49.0

41.9
38.4
38.5
47.8
39.2
40.1
48.9
35.6
36.6

52.3
61.3
46.2
52.6
59.2
53.9
52.2
44.2
52.6

47.7
51.6
42.7
44.9
29.7
32 .6
47.8
25.7
41.2

82.4
74.0
86.8
85.0
85 .6
66.5
83.7
89.3
86.4

46.3
43.9
56.2

44.8
39.2
47.8

60.4
58.7

37.5
43.3
59.6
46.6

57.4
45.2
51.0

69.0
74.4
72.7
80.0

66.6
60.8
70.0

Comparisons between varieties should be m ade w ithin column s onl y, not across columns.
Averaged over two tation s, Menno and Bere fo rd.
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70.2
76.2
61.6

56.6
52.l
70.4

49.2
56.1
59.6
54.8

52.8
40.0
50.0

79.2

89.5

81.4
80.0
76.8

89.4
65.7
76.8
90.l
98.4
81.3
93.5
87.7
88.7

83.l

84.9

86.2
86.4
~1.1

Table 2. Ration Balance for High Producing Cows

ALFALFA SILAGE
(from page 11)

Additional dicalcium phosphate
was offered free choice to the cows.
Cows consumed far in excess of
their theoretical requirements for
calcium and phosphorus. When the
alfalfa silage furnished the only
roughage, there was a relatively
greater excess of calcium to phosphorus provided than when corn
silage was fed. When corn silage
was fed with the alfalfa silage, consumption of dicalcium phosphate
was much less. This suggests that
either the cows just like dicalcium
phosphate, or perhaps when the
alfalfa silage was fed the cows may
not have used the calcium and / or
phosphorus efficiently. Corn silage
may have aided in the absorption of
the calcium. It is known that a more
acid medium is favorable to prevent
formation of the insoluble and thus
unabsorbable tricalcium phosphate.
When corn silage was fed, the ratio
of calcium to phosphorus was nearer to the requirements than when
the alfalfa silage was the only
roughage.
Yields per Acre

Alfalfa cut at bud to early blossom stage of maturity made 4 to 5
tons of the low moisture alfalfa
silage, averaging 2.3 tons or 4600
pounds of dry matter per acre. This
dry matter contained approximately 20% protein as determined by
chemical analyses of samples of the
46 , - - - - - -- - - - -- - ~

Body maintenance (1500 lbs.) _________ _
60 lb. milk, 3.5% fat -------------------------Total _________________ ----------------------------Furnished :
20 lb. alfalfa silage ------------------------------42 lb. corn silage -------------------------------25.6 lb. concentrates -------------------------Total ------------------------------------------·----

alfalfa silage. Alfalfa, therefore,
yielded about 920 pounds of protein
per acre. Corn silage yielded 10.5
tons or 21,000 pounds per acre, and
5670 pounds of dry matter per acre.
This corn silage contained 2.4%protein ( 8.9%, dry basis) or an average
of 504 pounds of protein per acre.
The alfalfa, therefore, excelled in
production of protein.
It was estimated that the alfalfa
silage contained 57% TDN, dry
basis, or 2622 pounds of TDN per

••,,,,,,,,,:6 lbs

" " 1111

.....................:::::::tt,'h

~~:::::,,,,,,,,,
...............

corn silage, 20 lbs. g ro in

32

I

30

2

(therms)

9.0
20.8
29.8

1.63
0.50
2.04
4.17

7.2
7.7
19.2
34.1

5.6
6.8
19.9
32.3

acre. Corn silage yielded an estimated 3927 pounds of TDN per
acre under similar conditions, and
was unexcelled in yield of TD N per
acre. Estimated yields of milk per
acre for alfalfa were 5379 pounds
and for corn silage, 5510 pounds.
However, it is conceivable that
when fed in balanced proportion,
more total milk per acre is obtained
because the alfalfa silage furnishes
higher protein and the corn silage
higher TDN.

Calcium

Phosphorus

(lb.)

(lb.)

.033
.088
.121

.033
.068
.101

.169
.029
.005
.035
.238

.042
.026
.051
.026
.145

.311
.005
.035
.351

.078
.051
.026
.155

SUMMARY

·····•·

1

(lb.)

11.3
22.8
34.1

1500 lb. cows, maintenance ______________________
40 lb. milk, 3.5% fat --------------------------------Total ---------------------------------------------------------Furnished:
20 lb. alfalfa silage -----------------------------------42 lb. corn silage -----------------------------------------14.2 lb. concentrates ---------------------------------0.14 lb. dicalcium phosphate ___________________ _
Total --------------------------------------------------------Furnished:
36.8 lb. alfalfa silage ---------------------------------14.2 lb. concentrates ---------------------------------0.14 lb. dicalcium phosphate ---------------------Total -------------------------------------------------------

1
,
~ ~;:;
11~,:,~:rved Qroin '••,,,,

40

O

(lb.)

0.92
2.76
3.68

Requirements

111111

1

Estimated
net energy

Table 3. Calcium and Phosphorus Balance

21 lbs.

42

Total digestible
nutrients

1 111111 Tria l 1
- r,iol 2

,,,,,,,,
,44

Digestible
protein

Requirements

3

4

5

6

7

8

Weeks on tr ial

Figure I. Declines in Production With
Several Grain Levels Fed Daily to Cows
on Low Moisture Alfalfa Silage.

Low moisture alfalfa silage (haylage) is better used in a dairy
cow.feeding program when corn silage furnishes part of the roughage. Feeding of added grain with the alfalfa silage resulted in more
persistent milk production. The alfalfa silage, especially when cut
in bud ?r prebloom stage, is high in protein, often exceeding 20%,
dry baSIS. It should be used as a major source of protein, rather than
as a source of energy in providing a balanced ration. When low
moisture alfalfa silage was fed as the only roughage, cows consumed excessive amounts of dicalcium phosphate. Feeding corn silage
with the alfalfa silage helped to decrease mineral consumption. In
planning a dairy feeding program, alfalfa silage should be cons~dered as a source of a maximum acre-yield of protein, and corn
silage as a feed for maximum total digestible nutrients or energy
per acre.
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SOUTH DAKOTA'S

Animal Healt:h Laborat:ory
by G. s. HARSHFIELD,
head of the Veterinary Department
Disease can limit economic success in livestock and poultry production. U. S. Department of Agriculture estimates losses from diseases and parasites cost 2 to 2~~
billion dollars annually in this
country. For instance estimated
yearly cost of hog cholera is $40 million, swine erysipelas $25 million,
mastitis $240 million, leptospirosis
$140 million, and poultry diseases
$240 million. All baby pig losses
have cost an estimated $440 million.
Figures are not available on animal disease losses in South Dakota.
However, it can be assumed that
the loss in proportion to the livestock numbers is equal to the national average.
Much progess has been made in
combating livestock disease problems. Improvements in nutrition and
hygienic condition, eradication efforts with certain infectious diseases; use of effective immunizing
agents and use of recently developed
agents in treatment of sick animals
have all contributed to progress. Results lead to a claim that United
States has the healthiest livestock in
the world. However, much remains
to be done to take full advantage of
developments already made for disease control and to search for additional means of combating disease.
Dia g nosis fo r Disea se Control

Of primary - concern in dealing
with a disease problem is diagnosis.
Selection of proper control measures
:i.s dependent on knowing cause and
nature of the disease. The veterinarian's professional education and his
practice of veterinary medicine are
largely devoted to study of cases to
provide a diagnosis as a basis for
choice of treatment. With some diseases, outward signs are such that
diagnosis is comparatively easy.
However, in many diseases, various
tests or laboratory techniques must
be used to supply information on
which to base the diagnosis. An ani-

mal disease diagnostic laboratory,
therefore becomes an essential contribution to the entire effort in the
control of animal diseases. It provides a central point at which matrials, equipment and staff necessary
to conduct a great variety of examinations can be maintained.
Serving South Dakota

At South Dakota State College,
the Veterinary Department conducts an animal disease diagnostic
laboratory to serve the livestock and
poultry industries in South Dakota.
Specimens are received from
throughout the state for various
tests. Equipment such as microscopes, sterilizers, centrifuges, incubators, refrigerators and tissue
embedding and sectioning apparatus are provided for this work. Also
needed are laboratory animals
( mice, guinea pigs, i·abbits), cages,
various kinds of glassware, bacteriological media, stains, chemicals.
Necropsies are listed as number
of cases rather than number of individual animals. Often two or more

animals or fowls are submitted from
an individual herd or flock. These
are subjected to complete post
mortem examinations. Often additiorial bacteriological or pathological work is required before final disposition of the case.
Besides entire carcasses for post
mortem representing 672 separate
cases, 303 specimens selected from
necropsies made on the premises
were received. These usually require
bacteriological or pathological examinations in the laboratory. Sometimes, laboratory animals are inoculated from such materials as an aid
in bacteriological tests.
Rabies Diagnosis

When rabies appeared in South
Dakota in 1949, the Animal Health
Laboratory was called upon to provide diagnostic services. The brain
of the animal in question is
required for this examination so
the head must be submitted. Procedure involved in rabies diagnosis
is removal of the brain from the
cranium, and preparation of slides

The following classification and number of specimens are of those received at_the laboratory for examination and tests during 1962-63 £sea]
year:
I. Necropsy Cases
Cattle --------------------------------------------------------------------------------94
Swine -----------------------------------------------------------------------------222
Sheep -------------------------------------------------------------------------------103
Fowls ---------------------------------------------------------------------------------250
Small Animals --------------------------------------------------------_______
3
303
II. Organs and Tissues_________________________________________________________
446
III. Rabies Examinations ------------------------------------------------------Positive ------------------------------------------------------------------- 107
N ega ti ve ------------------------------------------------------------------ 339
189
IV. Bacteriological Examinations of Milk and Water________
V. Serological
Tests for Brucellosis-cattle ------------------------------------------ 7,353
-swine ------------------------------------------ 3,762
Tests for Leptospirosis-cattlt:=> --------------------------------------- 3,856
-swine ----------------------------------- 2,005
433
Tests for Vibriosis-cattle ---------------------------------------------Tests for Pullorum-Paratyphoid-Fowl _______________________ 4,089
VI. Unclassified ----------------------------------------------------------------176
Total ---------------------------------------------------------------------- 23,284
22

of selected areas · of the brain for
microscopic examination for specific cell changes. When such changes
c!lnnot be found, some brain tissue
is prepared for inoculation into
brains of white mice. These mice are
then observed for signs of rabies
for a 30-day period. Rabies examinations involve considerable staff time
plus use of a large number of mice.
Cases in which rabies is not diagnosed outnumber those positive for
rabies about three to one. This phase
of diagnostic service crosses over into the public health field, for in
many instances one or more persons
have had possible exposure and require anti-rabies immunization if
rabies is diagnosed.
The fourth classification includes
bacteriological examinations requested on samples of milk and
water. Milk samples are mostly to
determine the bacteria causing
mastitis in cows. A few samples of
livestock waters are received when
suspected of causing disease.
In the fifth category are tests for
certain specific diseases for which
blood samples are submitted. More
than 11,000 samples from cattle
and swine were tested for brucellosis. This does not represent all
brucellosis testing in the state because many more are tested under
the State-Federal Brucellosis Contra! Program at regional laboratories
operated by the South Dakota Livestock Sanitary Board and the Animal Disease Eradication Division of
the U.S. D epartment of Agriculture.
Samples submitted for test at the
Animal Health Laboratory are mainly private tests for sales or for diagnostic purposes.
Almost 6,000 blood samples from
cattle and swine were tested for
leptospirosis. This has become one
of the more important infectious diseases in recent years. Vibriosis in
cattle is also increasing in importance as a cause of abortion and
infertility and requests for tests for
this disease are often received.
Pullorum-paratyphoid tests are
for infections with Salmonella species of bacteria in breeder flocks of
turkeys kept for hatchery egg production. Ten percent of these samples were also tested for :M ycoplas-

ma infection which causes infectious
sinusitis in turkeys.
An assortment of specimens are
received during the year which do
QOt fit the other classifications. Feed
samples and fecal specimens for
parasite examinations are in this
group.
Sometimes chemical analyses are
required in arriving at a diagnosis
when certain deficiencies or poisonings are suspected. Station Biochemistry Department cooperates in
these services.
The 1962-63 total of 23,284 specimens is an increase over the previous year of nearly 3,000 and nearly
7,000 greater than in 1960-61. Increase in demands for diagnostic
services is an indication of greater
concern of livestock producers for
control of losses from disease.
Most specimens received at the
Animal Health Laboratory are submitted by veterinarians. This is encouraged because the laboratory
staff recognizes that its services can
be most helpful when the local veterinarian is consulted on disease
problems. It is not a function of the
diagnostic laboratory to replace local veterinarians in the practice of
veterinary medicine. Brucellosis
testing services by the laboratory
are available only through veterinarians to maintain proper conformity
to state regulations.
The Animal Health Laboratorv
also serves as the official diagnosti~
laboratory of the Livestock Sanitary
Board. In this capacity it cooperates
with the State Veterinarian and his
staff with diagnostic services related
to reportable communicable diseases and disease problems of unusual nature. As an example, special
attention is being given to providing laboratory confirmation on all
outbreaks of suspected hog cholera.
This allows closer supervision by
regulatory officials to control spread
of the disease. Suspected anthrax
outbreaks also require laboratory
confirmation.
Financial support of the diagnostic laboratory is mainly included in
the appropriated budget of South
Dakota State College for State Wide
Services. Those who avail themselves of the services pay a moderate
fee, depending on the nature of the
laboratory work required.
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FLEXIBLE RENTS
(from page 13)

common rental rates in Brookings
County are $3 and $4 per acre.
Comparison With Share Rents

Flexible cash rents are like crop
share rents in that both vary with
produce prices. However, flexible
cash rent does not vary with quality of product produced since quality is set when the source of prices
are chosen. If "all cattle prices" are
used as reported by the South
Dakota Crop and Livestock Reporting Service then the rent paid
will be on that basis regardless of
the quality of beef that the tenant
actually produces.
The situation is quite different
with the crop share lease. The
landlord's rent is affected by both
the quality of the crop and the
yield. Because poor management
may affect both quality and yield,
the crop share landlord is much
concerned and may easily become
dissatisfied and change tenants.
Thus flexible cash rent is somewhat like a share rent in that it
varies with produce prices. But it
is like a cash rent in that neither
the tenant nor the landlord can affect the amount of rent to be paid
after the lease is signed. This is
an important advantage that gives
the landlord security of rent so
that he can give the tenant more
freedom of operation and security
of tenure than is enjoyed by most
crop share tenants.
Conclusion

The simplest method to convert
cash rents to a standing rent of
beef is to divide cash rent by expected price of beef to obtain
pounds of beef needed to produce
the same rent. A more complicated
method is to take a "crop" share
of the beef that could be produced
on the land under normal conditions. Either or both methods can
be used as a guide in converting
from cash to flexible cash rents.
Rents mentioned here are only examples and are not to be interpreted as a prediction of future rents
nor as a "fair" rent for pasture
land.

SUGAR BEET DISEASES

while root rot produces dark brown to black rotted
areas in the root several inches below the crown.
Control: Present control measures are not satisfactory. Because crown rot is a soil-borne disease, crop
rotation with nonsusceptible crops will tend to reduce
the population of the organism in the soil. As in the
case of root rot sugar beets should not follow legumes
for at least one season.

(from page 5)

This disease has not been a problem in the Belle
Fourche area, such as it has in eastern South Dakota.
About 15 different varieties were field tested near
Vermillion in 1963 to determine which possessed most
resistance to leaf spot. Although none were highly resistant, certain varieties did show more tolerance to
the disease, performed better in yield, sugar content
and in reduced leaf kill.
With use of more effective fungicides and benefit
of disease tolerance from selected varieties, satisfactory
control of leaf spot appears reasonable. However, additional years of research are needed for definite conclusions.
The following is a summary of information on
other sugar beet diseases which are of economic importance to South Dakota. Thus far only limited research has been conducted on these diseases at the Agricultural Experiment Station.

Seedling Blight

This is a disease of seedlings and may cause poor
stands. It is a soil-borne fungus disease. Poor stands
ultimately lead to poor yields.
Symptoms: The organism causing this disease
may attack the plant anytime between planting and
when the seedlings reach the 2-3 true-leaf stage. The
fungi may kill the embryo in the ungerminated seed
following planting, it may infect the seedling anytime prior to or after emergence before the
seedlings reach the 2-3 true-leaf stage. Following
the 2-3 true-leaf stage, the plant appears to bocome resistant to the attack and little or no damage follows .
Damage to stands occurs mainly prior to the 2-3
true-leaf stage.
Most characteristic symptom of the seedling disease is sudden wilting and death of the young plant.
This symptom is commonly known as "damping-off."
This disease affects many other crops, including alfalfa.
Control: The application of an effective seed treatment is beneficial in reducing seedling loss. Proper
crop sequence gives additional benefits. Avoid following legumes as recommended in root rot control.

Root Rot

Symptoms: Root rot causes a decay of the main
root and stunting of the plants. As the disease
spreads in the root, the root turns dark brown
to black, usually in midseason (figure 2). The
disease is caused by a soil-borne fungus which
persists in the soil from year to year. Frequently, the
partially rotted root develops large deep cracks. As decay continues to spread in the root the foliage dies and
only the dried root mummy remains. Damage from
this disease may be scattered throughout the field or it
may be concentrated in certain areas where most of
the plants may die by late August.
Control: Since this disease lives from year to year
in the soil, crop rotation or a proper crop sequence
with a non-susceptible crop tends to reduce the destructiveness. Sugar beets should not be planted following alfalfa, sweet clover or red clover as these
crops build up the root rot organisms in the soil. One
season delay is recommended. Research is needed for
more effective control methods, including development of more root rot resistance in strains of sugar
beets. This disease is present both in western and eastern South Dakota.

Sugar Beet Nematode

The sugar beet nematode (figure 3) has not been
found in eastern South Dakota. The disease it pro-

Crown Rot

Symptoms: Crown rot is also a soil-borne fungus
disease which infects the crown area of the sugar beet
plant. It causes a brown colored rot of the crown and
basal portions of the leaf stems at the point of attachment to the root.
Crown rot and root rot may be confused, especially
late in the season. However, in midseason when these
diseases start to develop, crown rot produces brown,
rotted areas in the crown just at or above·the soil level,

Figure 2. Root rot of sugar beets. Note large cracks in diseased
areas. Beet on left is rotted to the center; following this stage
the plant dies. Loss in stand causes reduction in yield. (USDA
Photo).
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duces is a serious problem on beets in Western states,
such as Utah and Idaho. Continued surveys in eastern
South Dakota are needed to check the invasion of this
disease. Should this disease become established it
would remain as a major disease of su~ar beets and
certain other crops grown in eastern South Dakota.
This organism was found in western South Dakota
sugar beet fields.
Symptoms: The sugar beet nematode severely
stunts or kills sugar beet plants by parasitizing the
roots. The roots may not reach marketable size. In
addition to the small root size, excessive development
of the fine roots occurs.
Control: Control is difficult once the disease becomes established. Therefore, it is important to exercise every reasonable means possible to prevent it5
spread into a new area. The organism is easily sprea<l
in waste soil or in sugar beet debris from trucks, rail--·
road cars used to haul beets, or in the transportation of
sugar beet material from field to field.
Varieties are available which possess some resistance to the sugar beet nematode.

Figure 3. Sugar beet nematode. Note undersized, usually
unmarketable beet, and abnormally large number of small
side roots. White specks indicate prosence of the nematode.
(USDA Photo).

Three New Crop Varieties Are
Released

by

~xperi ment Station

Three new crop varieties-Sumbranching head with spreading
mit flax, Winner sorghum and
panicles, and brown, medium-sized
Summer switchgrass-have been
seed. Recommended in all South
released by· plant breeders at South
_Dakota - _flax growing areas. It is
Dakota Agricultural Experiment
resistant to new rust races 300 and
Station through the · F-eundatio.n
297. Breeders say Summit has more
Seed Stocks Division.
·
tolerance to pasmo than Windom
Any crop improvement associaor Redwood but less than Arny or
tion member :may orde_F seed
Marine.
through his local Co~nty Crop,) m- , . Winner sorghum-early, grows
provement o:rganizat1on, accoraing : •·\ :30-40 inches high under average
to O,G. _Bentl~Y, E xp eriment Sta~ >· conditions, matures in 93-95 days
tion director. ·
.. · ; if planted in May and earlier if
Characteristics of the three new · ;., planted in June. It can be drilled
varieties:
in as an emergency crop where
Summit flax-early, yielded well
small grain has failed.
in.both early and late seedings, .has
Summer switchgrass, designed
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for use in summer months, is tall,
upright with abundant, somewhat
coarse leaves. Starts growth after
June . 1 and matures seed in midSeptember. It was selected for
earliness, leafiness . and .rust..resistance and is suited to growing in
southern counties. Recommended
planting time ranges from late
June to mid-July. Later seedings
may winterkill. Seed yield exceeded 500 pounds per acre at Centerville in 1963. Forage yields in test
plots at Brookings _averaging 2.4
tons per acre. Additional evaluations are to be made in regard to
use as summer pasture.

SURPLUSES AND SHORTAGES

EGG PRODUCTION

or

EGGS , BY STATES , 1961

( from page 9)
in a SO-mile radius of his plant-preferably from large-volume, high
quality producers. Some assemblers
pay up to 2 cents volume premium ( over and above quality premiums ). This is possible because the
assembler has lower handling and
pick-up costs. These buyers emphasize that they give volume premiums only to producers of quality
eggs.
Cases

Check Costs 38 Cents

One buyer lists separately the
following costs which are reduced
by purchasing eggs in volume from
producers. When eggs are bought
by single case lots ( 30 dozen ), it
costs the buyer 38 cents to do the
paper work and prepare a vouchered check. This is 1.3 cents per
dozen. With 10 cases, cost per dozen
is one-tenth as much or 0.13 of a
cent per dozen. This represents a
saving of more than 1 cent per dozen for the larger-volume purchase.
In South Dakota 86% of the producers have flocks of 400 birds or
less. Assuming 60% production and
delivery twice weekly, this provides
approximately 70 dozen ( slightly
more than 2 cases) for each delivery. If payment is made after each
delivery, administrative cost of
making payment ranges from 1.3
cents per dozen for single case lots
to 0.4 of a cent per dozen for 3-case
lots.
Grading Point Slow Down

Modem egg grading is automated. Before a new egg lot is
started through the grader, grading
of the previous lot must be compl~ted and grades recorded. The
smaller the lot the greater the in-

Surp lus

Short ape

plant time loss per dozen when
small lots predominate.
Reducing In-Plant Costs

When high quality eggs are consistently received, the egg receiver
can safely use the group scanning
( flash candling ) method. Low quality eggs must be hand candled at a
higher labor cost per dozen.
A U. S. Department of Agriculture cost study revealed that hand
candling and manual packaging of
eggs, sized separately, costs 59
cents per case. Group scanning,
electronic blood spot detection, and
in-line automatic sizing and packaging cost 48 cents per case-a
saving of 11 cents per case.
Lowering Pick-up Costs

Study of one buyer's egg route
showed that from the time the
trucker turned in at the farm gate
until he left averaged 20 minutes
plus time spent in actual loading. So
time per case is higher on the farm
with small volume. The trucker is

What Efficiency Means to a 10,000 Bird Producer
$4,000
$3,500
$3,000
$2,000
$2,250

for each 2-cent per dozen increase in egg price
for each V2 pound less feed used per dozen eggs.
for each 5% increase in production per layer.
for each 20 cents saving in the cost of pullets.
for each $5 cut in the cost of a ton of feed.*

*FARM PROFIT, "What will it take to stay in the egg business?" C. C. Sheppa rd, Michigan State University.
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the contact or public relations link
between egg producer and buyer.
He must often appraise the producer's problems and make recommendations when quality problems
develop. This service requires essentially the same time regardless of
flock size.
Assuming truckers work a normal
8-hour day, this "contact" service
alone limits number of pick-ups
possible p er day. Since loading, unloading, and travel between farms
requires time, the realized number
of farm stops also depends on concentration of egg producers, weather, and road conditions. One buyer
said farm stops on his route varied
between 8 and 20 per day while his
loads varied between 185 and 225
cases.
Daily cost of operating the route
truck and the route man's wage
must be charged against number
of cases of eggs delivered to the
plant. So cost of assembling eggs
varies on a per dozen basis.
The USDA says average assembling cost per case in Western stateswhere large Hocks predominatewas 9.7 cents. Average cost in North
Central states was 31 cents. This
cost difference represents more than
two-thirds of a cent per dozen.
When applied to egg shipments of
semi-trailer sizes, this would pay almost one-third the cost of trucking
South Dakota eggs to New York
City.
Buyers say the practice of paying

a volume premium is likely to increase. Returns to the producer are
in line with this higher quality
standard demanded and savings in
procurement costs are passed on to
the producer.

reasonable annual death loss. Better managers often average 70%.
Producers striving for the maximum
volume premium of 2 cents per doz~n must consider a Hock of 3,500
birds or more.

What Volume Premiums Mean

Local Egg Demand

On the basis of current volume
premiums paid for quality eggs, a
minimum weekly sale of 15 cases
yields a volume premium of $4.50 or
more. This amounts to $234 or more
annually.
If a farmer's sales exceed 35 cases
per week, he receives the full 2
cents premium on his entire output.
This weekly premium returns $21
or more. Over a year this weekly
premium yields at least $1,094 added egg income.
Normally a producer's volume
varies throughout the year. Premiums are computed weekly. As a
producer qualifies for a higher premium he is paid on that basis. These
premiums then are paid on total
output.
In order to produce sufficient
eggs to qualify for the minimum
volume premium of 1 cent per dozen based on 15 cases per week, it is
necessary to house a Hock ranging
between 1,300 and 1,400 birds.
This allows for a production range
averaging between 60 - 65% with a

It is estimated that only 20% of
South Dakota's production is consumed locally. Direct marketing to
retailers or consumers offers a limited market for some strategically located producers who are willing and
able to perform the added functions
and services demanded. Generally,
however, local institutional buyers
demand a greater volume than most
South Dakota producers can satisfy
throughout the entire year. In addition most egg producers are unwilling, or unable, to devote the
time needed to cater to this direct
market. Consumers of shell eggs
tend to use about the same quantity
cf the same grade and size weekly.
Producers with single-hatch Hocks
do not have a uniform production of
the size most commonly demanded.

This new coordinated layer unit in Minnesota is completely automate.:!. It currently houses 200,000 layers in 10 houses
( 40'x500') under a high-density system.
Provisions have been made to expand
this capacity to 240,000 birds by adding
two additional houses. This type unit is
popular in the South because of its co-

ordinated production - marketing efficiencies. One such 240,000-bird unit
would replace 480 farm flocks of 500
birds. In 1962, before this unit was built,
there were 42 of these coordinated units
in operation in the United States. The
central egg-handling building will nor27

Export Demand for Eggs

Currently it costs 3 cents per dozen and requires 72 hours for overthe-road trucks to reach South Dakota's most distant markets-1,500
miles. So eggs must be purchased

from South Dakota farmers at about
3 cents below equal quality eggs
produced in the New York marketing area or they cannot compete in
these production shortage centers.
Consumers demand high egg
quality and uniform yolk color.
Uniform yolk color can only be obtained by feeding a uniform ration
to confined birds. High egg quality
must be maintained until eggs reach
the final consumer. This can be 2
weeks or more for some of South
Dakota's table eggs.
Quality Buyers' Influence

Eastern egg producers have a
short marketing channel. They frequently market eggs direct to consumers, small retailers, and institutional buyers. This makes it difficult for large eastern food-retai]
buyers to secure a stable supply of
quality eggs locally. These large
retailers purchase eggs in wholesale
quantities. Quality of eggs available
varies seasonally and among different egg wholesalers.
In order to insure a stable supply
of uniform high-quality eggs, many
of these large stores have recently
established buying stations in Minnesota. Midwest eggs produced under confinement with proper handling and cooling on the farm can be
cartoned in the Midwest. These

mally wash, grade, cool and carton on
in-line automated equipment more than
400 ca.ses of fresh eggs daily. This represents a highly efficient volume for any
Midwest egg receiver without the $120
daily egg route cost which would be
normal for this volume.

eggs are marketed in Eastern stores
under the store's own label and find
ready consumer acceptance.
Supervised or coordinated · production-marketing programs represent more than just open market
specification buying and mere financing by hatcheries and feed
COJnpanies. Higher than local market prices are paid when certain
production practices are followed.
Such practices insure that Midwest
eggs will be more acceptable to
Eastern consumers when they are
used 10 days to 2 weeks later.
This direct buying trend in the
Midwest production areas is being
accelerated by rapid growth of
large supermarkets. An estimated
70% of the nation's food business is
handled by supermarkets. With direct buyers for these concerns established in Minnesota, a large potential egg market is open to producers
who can competitively produce this
"quality egg."
Conclusions

Overall production and marketing efficiency is essential where
more than 80% of eggs produced in

Q UI CK SEED TESTS

South Dakota leave the state. Largescale production will make it possible for more of these eggs to compete favorably ·with surplus eggs
from other states in the South and
West. More large-volume production units are going into production
each year, and we can expect an
equal decline in egg volume from
less efficient producers. These will
be small producers without a direct
quality egg market. South Dakota
must also establish larger units if it
is to maintain or improve its share
of the national egg market.
For greater efficiency, egg production areas of the future should
be centered around concentrations
of commercial-sized flocks - 5,000
and up. Egg marketing agencies
servicing these units must have a
volume of 3,000 cases of high-quality
eggs per week for lowest unit costs.
Areas wishing to develop such an
egg market need a concentrated,
coordinated or integrated "core" of
egg production, made up of about
150,000 layers. This would involve
15, 10,000-bird units or a greater
number of somewhat smaller units.
A marketing agency that commands

(from page 4)

this egg output could build a highquality weekly egg volume of 3,000
cases by providing a premium market for egg producers qualifying for
volume premiums. At 70% production, it would require rn million
layers to produce this vplume of
eggs weekly. This output is possible
from 150, 10,000-bird units or 300,
5,000-bird units. This core of production is most likely to develop
under some form of coordinated
production. Specialized layer operations such as these require specialized poulb·y services not now economical to give to individual farm
flocks. And, this service is more
economical when the radius of the
production area does not exceed 50
miles.
Such concentration is needed to
support an efficient, specialized, exporting egg-marketing center. It
will also further aid the supporting
poultry agri-business-poultry processing, hatchery-poultry service,
and feed manufacturing. All of
these businesses will benefit from
the increased and more stable
volume.

on but at a much reduced rate. The seed, while being
alive, is weak and incapable of establishing a normal
plant. Thus the TZ test in addition to determining
whether or not the seed is alive also reveals instances
of severe injury or weakness where the seed is alive but
is incapable of establishing a plant in the field.

seeds of the small seeded grasses such as bluegrass and
redtop are either pierced or clipped on the distil (nonembryo) end . Half of each sectioned seed and the entire pierced or clipped seeds are placed in a petri dish
containing a 0.5 % solution of the chemical for 2 to 4
hours. Temperature for both presoaking in water and
the tetrazolium solution is not critical but best results
are obtained between 85 ° and 100° F.

TESTING DORMANT SEEDS

The test is useful in determining viability of dor-·
mant seeds. Most native grasses produce seeds with an
extreme type of dormancy that persists for many years.
Germination conditions in a seed testing laboratory
seldom break the dormant condition completely and
germination percentages of many of these grasses are
disappointingly low. In grass species with high laboratory germination, 8 to 16 weeks are usually required before a final reading can be made.
The TZ test is not influenced by any internal seed
dormancy condition. If the seed is alive, respiration is
being carried on and the germ will show red in the
presence of the chemical.
Tetrazolium tests reveal the germination capability
or potential of a seed lot and may or may not be the
same as a laboratory germination. If laboratory germination techniques reveal maximum germination of
a seed lot, the percentage is usually close to that of the
TZ method.

COLOR MEANS LIFE

Sectioned or clipped seeds are examined under
magnification to note color changes in the germ area.
All actively respiring parts of the germ become red or
deep pink in color while the endosperm (food storage
organ) and all dead parts of the germ remain essentially unchanged in color. When the entire germ of
the seed takes on a red color, the seed is alive and capable of germinating if given the proper germination
conditions of temperature and moisture. The TZ test
is not a germination test in itself. It shows whether or
not the seed has life. If the seed has life it potentially
can or will germinate.
Injury to a seed during harvesting or handling can
many times be detected by the presence of white spots
or unchanged-color areas within the germ. A slight
coloration of faint pink indicates respiration is going
28

Plant Breeding: l st Steps
Rulon S. Albrechtsen (left), assistant professor of ,agronomy,
performs one of the first steps in a breeding program for the
development of a new variety. He is emasculating flax. Anthers ( male flower parts) are removed prior to their shedding
of pollen. The plant will then be used as the female parent
in a cross. Cross pollination of flax (above) to create variability from which to select new varieties. Pollen from the
plant to be used as the male parent is brushed onto the stigma
(female flower part) of an emasculated flower to accomplish
cross pollination.

Flax Yields in South Dakota*

Windom ______
Summit
Marine 62 ____
Caldwell ______
Marine -------Arny -----------B-5128 -------Redwood ---Bolley ----------

SMALL GRAIN
(from page 20)
Summit - early, medium height,
profusely branched, resistant to
wilt, moderately susceptible to pasmo and resistant to all prevalent
races of flax rust including the new
race 300. Has blue flowers, medium
size brown seeds medium in oil content of good drying quality. Like
Windom yields well whether sown
early or late. New variety developed
in South Dakota for release in 1964.

Caldwell - not adequately tested for recommendation in South Dakota. Medium in maturitv, short in
plant height ( could be difficult to
harvest if further shortened due to
unfavorable environmental conditions), resistant to wilt, moderately
susceptible tq pasmo, mixed reaction to the two new races of flax
rust. Has blue flowers, brown seeds
average in oil content of fair drying
quality. Outstanding in frost tolerance and has given good yields. A
1961 Texas release.

Brookings
1963
1959-63-!-

Watertown
1963
1959-63!

Highmore
1960-63 §
1963

19.2
18.6
18.7
18.4
19.9
22.0
13.2
14.9
17.0

15.8
16.4
17.0
13.0
18.3
16.7
11.6
13.0
15.5

8.1
10.4
7.2
9.2
7.7
9.3
9.1
9.1
7.6

19.0
18.6
17.9
18.4
14.8
16.8
16.7

16.7
16.9
15.0
14.6
13.9
13.9
14.3

10.8
13.0
11.8
11.4
10.6
10.2
14.2

• Compariso ns between varieties should be made within columns onl y, not across columns.
Five- year averages 1959-1 963.
Four-yea r averages; no cl ata avai lable for 1962.
§ Four-year averages; no clata ava ilabl e for 1959.
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Characteristics of Nine Flax Varieties in South Dakota
Agronomic characteristics
Plant
height

Straw
strength

Maturity

Oil
content

Oil
quality

Windom ... medium
good
early
medium high
Summit ____ medium
good
early
medium good
Marine 62. medium
good
early
high
high
Caldwell ___ short
good
medium merlium fair
Marine ______ medium
good
early
good
high
Arny _________ tall
excellent
late
medium good
B-5128 _______ med-tall
good
med-late medium fair
Redwood __ medium
fair
med-late medium good
Bolley ________med.-short good
early
excellent high

R
R
MR
R
MR
R
MR
R
MR

= resistant, MR = moderately resi:stant, MS = moderatel y susceptible, S
Some plants in Caldwell are resi~tant and some susceptibl e.

• R

t

Disease reactions*
Rust
race
Wilt
Pasmo
300
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MS
MS
MR
MS
MR
MR
MS
MS
MS

=

R
R

s

R,St

s
s

R
R
R

susceptible.

WOOL BLANKETS

shrinkage had occurred, none of the blankets appeared to be heavily matted, pilled or otherwise unacceptable. The hand was good. In a few instances
color changed slightly but appearance remained satisfactory. No differences were apparent between
treated and untreated blankets on visual and hand
inspection.

(from page 7)

little if any loss m strength occurs as a result of
washing only.
After laundering, all blankets were examined as
to appearance and hand (feel). Although some
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Figure 1. Percent dimensional change in the warp (lengthwise) direction of eight blankets after laundering. Upward
line indicates shrinkage, downward line stretching.

Figure 2. Percent dimensional change in the filling ( crosswise) direction of eight blankets after laundering. Upward
lines show 6hrinkage; downward lines stretching.

Soil Test Results Best Guide

STATE SCIENTIST REPRESENTS
U. S. AT ENGLISH TRADE CENTER
R. C. Wahlstrom, head of the
Animal Science Department at
South Dakota State College, was
one of three American scientistspresenting papers during the third
annual feed show at the U.S.
Trade Center in London, England
in March.
He discussed "The Place of
Dried Green Crops in Livestock
Feeding" and also took part in
seminars and meetings at Belfast,
Dublin, and Queen's University.
The State scientist was selected
because of his research work especially on dehydrated alfalfa meal.
D ehydrated alfalfa from South

~4
6
10

Dakota is being marketed in
Europe. The London Trade Center
introduces to British trade and
consumers the latest American products.
Commenting on the selection,
Dean O.G. Bentley of the Division
of Agriculture at State said, "This
is recognition of the high quality
research work being done by Dr.
Wahlstrom and his associates.
State College and South Dakota
can take pride in the fact that one
of our staff mem hers was chosen to
represent United States agriculture to the British people."
30

Soil test recommendations are
the most reliable guides available
for fertilizer application, according to Robert Heil, instructor in
agronomy at South Dakota State.
Field trials at more than 60 sites
in 23 counties show that fertilizer,
when applied to small grain at recommended rates, increased yields
of spring wheat by 31%, barley by
45% and oats by 77%.
Grain drill applications of phosphorus proved to be much more effective in increasing yields (11-28%)
than broadcast applications, he
says. Recommended rates of fertilizer on small grain also make
more efficient use of availabl
moisture.

FROM THE DEAN
(from inside front cover)

ways to reduce water losses and encourage others to work on this problem.
"The sound livestock expansion in
South Dakota is threatened due to
extreme price changes. To minimize
risk of buying high and selling low,
continuous feeding will help. Attention to operational details and use of
least-cost rations can also help. One
of the biggest opportunities in livestock feeding for greater profit
could be in a faster turnover. With
changing consumer preferences and
greater costs of putting on gains at
heavier weights, sale of livestock at
lighter weights could materially reduce costs. When the price of com
is $1.00 a bushel, studies show beef
feed costs per 100 pounds of gain at
weights of 800-900 pounds at $13.65.
But, between 1,100-1,200 pounds
costs mount to $33.55! Hogs, on the
average, require 408 pounds of feed
to make 100 pounds gain at 175-200
pounds, but 448 pounds of feed at
225-250 p9unds.
"Another area of potential profit
is through wise use of fertilizer.

State's agronomy department has
just completed a study that indicates if all farmers would follow
new and proved practices, income
over expense could be increased
over a 10-year average as much as
$70 million per year.
"Control of insects and disease is
a continuing problem. This year we
stand to lose or we can save millions
of dollars, depending on the effectiveness of our control of the western com rootworm. Fortunate]y, the
investment made in research will
pay big dividends as we have control methods available. We are
carrying on an intensive Extension
educational campaign to insure effective and safe use of these control
measures.
"New crops offer possibilities to
increase agriculture's profits in
South Dakota. One example is expansion of sugar beet production
and processing.
"Market development is of vital
concern to the agricultural industry
in South Dakota. We must export or
perish. We must be alert to changes
in the market structure. Not only
farmers but the state economy can

ST ATE COLLEGE AG GRADS FIND JOBS

benefit from savings in marketing
costs. We urgently need to expand
processing and packaging facilities
to reduce weight, bulk and perishability as well as to create new jobs.
Off-farm employment of one or
more members of many rural families would greatly improve their income position.
"The typical family farm has
changed drastically from a business
capitalized at $24,000 in 1942 to
$94,000 in 1962, East River, and
from $26,000 to $83,000, West
River. This size of business requires
wise use of borrowed capital and
attention to fixed and variable costs,
as well as the efficient use of labor
and business records. Farmers, like
businessmen on Main street, must
continually adopt improved management practices. Those who do
not, or for some reason cannot, make
adjustments to the changing times
are in serious trouble.
"We can do something about all
these things without waiting for a
solution to the overriding problem
of low farm prices involving national and international economic, social
and political considerations."-Orville G. Bentley

COMMER. 0 ~,L FERTILIZERS
CHEt PEST, MOST RELIABLE

The 133 graduating seniors in agriculture at South
Dakota State in 1962-63 had little difficulty in obtaining satisfactory employment, according to the Office
of Resident Instruction.

f:ommercial fertilizers are the cheapest and most
rrlial.ile method of adding essential plant food ingreJients when soils cannot provide them, says L.O. Fine,
head of the agronomy department at South Dakota
State.
"No mystical qualities of sea sand, volcanic ash, or
ground up rock have been found that can provide a
short-cut to plant photosynthesis," he says in commenting on reports that some South Dakota farmers
are paying up to $250 a ton for "soil conditioners."
The agronomy department head advises farmers
that pound for pound these "soil conditioners"sometimes called soil amendments-are generally not
worth as much as the topsoil on their farms.
Soil conditioners usually contain 60%to 70% silica
( ordinary sand), Fine points out, adding that the remainder contains smaller amounts of plant nutrients
than are found in most topsoils.

Government service was selected by 2? 0 ~ , gre,He~t
number. Farming and ranch production fol:owed
with 20%. Other percentages were: arm~'\i ~avices,
17; education, 11; graduate or professional school. 9;
business, 9; undecided or unki.cwn, 9; communications, 2; and Peace Corps, 1.
Generally agricultural colleges report that 35-500/o
of graduating classes .find employment in the broad
.field of agricultural business and industry. While only
9°/o of last year's State graduates found employment
in this category-probably reflecting lack of industry
in this area-more are expected to .find jobs in business and industry in the future.
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